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Abstract
Obiectives

This rescarch examines perf&%nnnce of concrete vs. rbatract
tesks by systematically varying the degree of abstractneus of problem~
solving and ~oncept formsation tasks. The relatiomnship of SES to
performance .11 the various tasks is ansalyzed. ;

5tocodurc

Four forms of a problem solving test were constructed.” Each
form of the test presented problem aitustions through four diigcrnnt
aodes, 2ach mode being more concrete than the preceding mode:
verbal stories, picture-book, color slides, three-dimensionsl models.
Advantaged and disadvantaged children from gradea 2 gnd & of &
large urban school system were randomly assigned to test modea.

Similar arrangements were made for testing concept formationm.
Stisulus material for the cotcept formation teets were pressnted
via three modes: paper and pcucil..notiun picturs film and actual
objects. Again, subjects were randdmly aseigned to test modes.

Rasults

The degree of concreteness in the mode of preserntation doas
affect the performance of children on the tasks. Yor omly omne of
the tasks, however, did che sociceconomic factor exhibit systematic
relationships with the factor of cotcreteness, On the problem
solviang task, both advantaged gnd disadvantaged children parformed
best on tlis more concrete forms. Advantaged children out performed
dissdvantaged on all forms. On ths concept formation tasks, however,
the disadvantaged children out performed advantaged children on the
most concrete tesg Vorm. Additional factors which may have influenced
rest performance are disrcussed.



CHAPTER 1
INTRODUCTION

_ Research with children from lower socio-economic back-
grounds and minority ethnic groups ha§ demonstrated that
the performance of these children on tests of intelligence
and schcol achievement is below that of their white, middle-
 class classmates {Osborne, 1960; Kennedy, VanDeReit, §
White, 1963; Wilson, 1963; Bloom, 1964; Coleman, et al.,
1966). More specifically, igvéstigatdrs have found signi-
ficant socio-econoric and ethnic differences in perforlnncgf
on a number of conceptuél and verbalization tasks, gych as
preblem-solving, classification, hypothesis-testing, cod-:
cept formation, and rulétusage tasks (Siller, 1957; John,
1963; Sigel, Anderson, & Shapire, 1966; Odom,‘1957; Green
8 Rohwer, 1571; Guthrie, 1971; Stevenson, Williams, &
Coleman, 1§71).

The explanation most often given for these differences
has been described as the "environmental deficit model
(Cicirelli, 19723." This model proposes that children from
lower~so¢Etacaﬁonic b;ckgtonnds and minority ethnic groups
are t@ffégﬁent" in cert;in skills related to successful

=

academic performance, in particdikfjwéaﬂteptual.thinkin;

.skills, because their environments do not provide the
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number or type of experiences which .encourage the‘develep-
ment of these skills. ;

Bernstein (1958, 1959, 1960) and John and Go'dstein
(1964) have chown that, in terms of language use, in the
lower-class home there aré more short commands and simple
statements, less complex logical relations afe expressed;
and the symﬁolism is more descriptive and concrete than in
the middle-class home. Hesﬁ and Shipman (1965) and Miiner
{1951) have observed that, in the lower-class home, the
control and communication practices of the mother do not
reward or encourage the development in the child of the
ability to ask questions, examine alternatives, or anklyze
causes or reasons for action; or events taking place. The
effect of these cultural differences in experiences has
thus been to "slow-down' the transition of the lower-class
child from concrete to more abstract modes of thought
(Rothenberg & Courtney, 1969; Wallacht_}963;'Ginsburg, 1972;
Stodolsky § Lesser, 1967; Wei, Lavatelli, § Jones, 1971;
Sharan § Weller, 1371; Almy, Chittenden, § Miller, 1966).

To compensate fSr this difference, Ausubel (1968)
proposed that learning zids fbr the disadvantaged child be
made'as Eoncrete as possible. Sigel and McBape (1967)
and Securro and Walls (1971) found that lower-class children
perform best on a categorization task whers objects are used
instead of pictures and where realistic versus artificial

stimuli are used. They concluded that the concretqness may
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enable the child to interact more effectively with the utiri;h
and the information they provide.
Purpose of the Present Experiments

The present experinmente were designed to test the effect of the
addition of a xrutit degree of czm&cteneu and realiss to the item
fomt of a test of problem-solving ability and a test of cancapt
‘formation ability among advxntascd and disadvantaged elementary ochool
children. A test of problex-solving ability was developed which makes
use of realistic situations involving éhildren aud adults (Feldhusen,
Houtz, & Ringenbach, 1972). . Children are asked to perform a nymber
of different kinds of complex, conceptual tasks: define prodlems, TR
ask quastions about them, select; possible causes, suggest thom;in

solutions, foresee consequences of \evente, notice critical details,

verify soluticns, and judge if encugh information has been provided

- to o‘olvl_the problem. The p_,:’bblen situations are portrayed to children

via black md whitu line dr@p in cartoocn form. Thase drm

are prumud as slides. »
A'test of concept 'fomtion abIlity was also developed (Whuthy.

1972) which makes use of claaoig:nl and Piagatian concept formation

problems where the stimuli ara ;’;elmtéd via a motion-picture film.

The classical concept fom:lil,gt\? prcblems present gbetract shapes and

figures and require childrea to identify the relevant sttributes

which differentiate oue get of figures from esnother. The Piagetian

itess ptemt va':ious conservation problm vhere childten must judge

ltiﬂlﬂ:i rmin unchanged after an appareat c:mtomcion

“~

portrayed on film,

PSR TIEE
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.’Ioth problem solving and coocept formation instruments have a high
dagree of teiinbility (.79 for problem solving, .90 for concept formstiom)
snd have been found to correlats moderstely with each other and with
massures of logical thinking, school achievement, and intelligence

(Feldhusen, Routz, & Ringenbach, 1972).

. For the purposes of the present 1nvustixat;on, three additional
prodlem-solving test forms were constructed. Full-color, two- &d
three-dinensions] wodsir vera made of the prodblem ecenes portrayed in
in the drawings and presented 15 their place; the pictures themselves
were printed in the test snswer booklets; and stories were written
_and substituted in the booklets in place of the pictorial stimuld. ,f”¢¥

"The four different test forae were gakigned to form a continuum
(xdlin;, 1966) from a most sbatract (the stories) to s most concrets
or reslistic (tha models) mode of rspresentation of the problem
eituations. The picture-book and slide preosentationr were designed -
to represent 1nturnediate-;:nses. Figure 1 places the fcur test forms
o a continuuﬁ based on the cues to renliqu present in the item formals.

In a sizilar manner, two additional concept formztion test forms
were constructed. One new form was designed to be as abstract as

‘possible by drawing the classical concept formation stimuli om pages
of a test booklet snd eliminating the fiim altogether. TlLe Einseci;n
conservation pr&%ién stimull were alsc represented by seriés of black
aﬁd vhite draswings designed to portray the trangformation and placed
in & test booklet without the aid of film. The secomd aew form was
dasigned to be as remlistic and concrete as possible by presenting

all of the item stimuli in the form of the actual objects undergoing




a transformation, in the case of the comsarvation problems, or
three~dimensional objects, in place of tho abstract figure dtauinsl;
in ths case of the classical concept formation problems. Figure 2
places esach of tha three concept formstion test forms on a continuvm of
realism.
Experiments I and II

Two czécrilcnt- with the probtlem-solving inventory were conducted.
The first oxperiment involved 410 ;ecoud and Zougth grtdo'childtcn
from two achools in Indisnspolis, Indians. The nocoua experiment
was designed to replicete the ronul:i of ;he first experiment.
Five additional echools in Indienapolis, irvolving 793 second~ lng_
fourth-graders, took part in the second experiment. Dixadv:ntnsid
éﬁildtcn in both experiments were identified on the basis of ths
criteria used by the Pederal Government to detarmine eligibiliey of
their school for funds allocated under Title I of the Elementary and
Secondary Bducation Act of 1965.

Ons experiment witﬁ the concept formation inventory vg@ co#duct‘d.
Using the same Yederal Uriteria for judging degree of d;ll#Vlnttul
of children, two additional schools were selected to partiﬁipate in
the concept formstion expariment. Three bundred sixty second-

and fourth-grcaders were inovolved.
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Bypotbsses
L wits hypothesized that more realistic pressntatiocn. of the:

prebiom situations would fscilitate Mggu's intellsctual
oparstions and involvement with ths -1}6‘:14»-. snd thus improve

AN P A pe ™

psxformence. Specifically, umr;l/cmrimtsl hypothesss ware
gewnrated: . |
1. Older children will cutperfors the youngsr os all w ‘
the problem—-solving and concept torﬁtia inventoriss. |
2. Children from disadvantaged backgrounds will obtaim
lower scores on the two inventories than will ch&ll;-
frcm advantaged backgrounds.
3. White children will outperform mon-whits children em

two inventoriss. -« ¢
4. Disadvantsged children will ocora highest om the Uﬂ:": ¢
coucrete form of the two inventories; sdvantaged ¢ el

scores oc the various forms of eech test will not &f

significantly.
\




CHAPTER 11

Ky GFRERROAE RESEARCH

The present experiments rest cn three theoretical
l:ssunptions. The first is that intellectual development
proceeds with age from more concrete to symbolic thought.
The socong assumption is that the disadvantaged child is
?etnrdci in this transition because of inappropriate early
" environmental experiences, and the third is that the'use of
concrete aids or more “"realistic"” materials enhances per-

. formance of children on abst;;ct—learning or conceptual
tazks. The present review considers research which con-

cerns cach of these assumptions, -

The Development of Intelligence

For Jean Piaget (Flavell, 1963), ”Actions performed
by the subject constitute the substance or raw material
pf all intellectual and perceptual adaptaticn {(p. 83)."
| In infancy, these are overi motor actions; the infant suck§'
on & bottle, grasps a toy rattle, or shakes his arms and ‘
'legs. As the child develcps thcse actions become intern-
alized into an organized-system. This internalization,
hbwcv;r, is & graduai end an increasingly more complex °
process. At first, the child seems to do 1ittle more than

repliéute in his head 5imp1e concrete action sequences he
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has just performed or is about to perfora. As internal-
ization proceeds, cognitive actions become more and more
schematic and abstract (p. 82)."

Piaget is careful, however, to make s distinction
between the content of thought and the thought process,
itself. "Thinking is an action that trunsforns overtly or
‘covertly one reality state into another (Purth, 1967,

p. 820)." This action of transformation takes place with-
in the context of a developing cognitife structure--schema
whic¢h are ever-expanding, assimilating and accomodating

to new experiences. The content of thought, on the other
hand, consists of.£he ways in which the "end-points" of
those tran;formutionai stateé are representad (inheld.r,
1969). Inferences can be made about the developing cognai-
tive schemas by 3tudyini the ways in which the child rtpgor
sents his thought--in his judgments and porfo;hnncos on
various tasks.

riaget (1952) and his collesagues, notably Inhslder
(Inhelder 8 Piaget, 1958, 1964}, have described the dov:lop-'
rnent of intelligence in children as proceeding. gradut@@r
from almost total reliauce upon sensory-motor roprvs.uti,
tions or expressions of gpought through stages where ob-
jects dnd events are opersted upon and represented only
figufativgly (i.e., imitated), then, with incressing
independence from the objects themselves (i.e. symbolizas-

tion), to the point where the child becomes able to ope¥aute

B
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upon the symbols, themselves. Piaget has classified thzse
latter operations as concrete and formal. "Concrete . . .
operations are actions petformed on objects to bring them
together into classes of various orders or to establish
relations between them (Inhelder § Piaget, 1958, p. 273)."
On the other Qand, "thinking becomes formal . . . because
;t deals with the possible combinations (of concrete
groupings) and no longer with objects directly (p. 293)."

Bruner (1964, 1966) descfibed the development of repre-
sentational thought via similar stages. At first, the child
Tepresents reality in an enactive mode through his actions
and physical sensations. Later, the child makes use of
visual and other sensory perc;ptions to form images of
events and action; and so represent them in an ikomic mode.
Finally, the development of language Lelps push the child
into a symbclic system of representation which, as with
Piaget, can be operated upon without the things represented
being present directly in experience.

Many other researchers have also demonstrated that
children's abiiity to think abstractly--to form and use
categories and concepig-'increases with age (Thompson,

1941; Kruglov, 1953;-Sige1, 1953, Heald § Marzolf, 1953;
Goldman & Levine, 1963; Shantz, 1967; Stone, 1968; Sigal §
Kresh, 1971; Parker & Day, 1971; Overton § ﬁrodzinsky,
1972). With respect to the first asﬁumptién, childre§§§3

} S0
thought may be characterized as proceedirg developncnta};y
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from percéptusl, concrete operastions and representations
of thought to abstract, symbolic operations and representa-

tions.

Effects of Social Background on Performance _
With the Civil Rights Act of 1964 and the Elementary

.and Secondary Education Act of 1965 a great deal of atten-
tion was focused ;n the poorer school performance of lower-
clg;s childrgn nnq children from minority ethnic groups.
Thé plight of these children has been well documented for
many years (Bloom, 1964; Coleman, et sl., 1966; Wilian,
1963). Their performance orn a variety of 1nt;11130nc0 and
schievement tests has consis(eﬁtly been below that of ?hitp
middle- and upper-class children. |

A number of'expltnitions for these differences Live ‘
been proposed (Cicirelii,'1972).’ The most prevalent argu-
ment is that the environment of tﬁ? lower-class éﬁild does
not provide the experiences which encourage the develeopment
of academic skills. The disadvantsged chiild has poorly
developed auditory and visual discrimination skills, and
little ability to persevefe at tasks, for example (Deutsch,
1963; Havighurst, 1964; Passow & Elliott, 1967). But, one
of the greatest diiferéhcg;;ﬁétwéen children from advantaged
and disadvantlged.backgrouhds is in the development tﬁd use
iigi}gggu§ge (Doutsch,'1965). The majority of intelligence
|||gg!ﬁh£iitmnnt tests used in school depend heavily upan
Rl and language fact'ors (Bells § Davis, 1951) and

I
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.

‘resetrch has demonstrated that the languazge skills of
children ffom disadvantaged backgrognds are quite different
from the skills of their middle-class peers (Johh, 1963;
Doutsch, 1965). Bernstein (1958; 1459; 1968) characterized
thé'language of the disadvantaged as "public" in form and
use compared to the more "formal' verbal abilities of
advantaged children. ''Public'" language involves more
". . . short commands, simplé ctatenents and questions
where symbolism is descriptifc, tangible, concrete, visual
and of 8 low order of generality (1958, p. 164)." The
"formal" language of middle and upper socio-economic groups
is ", . . rich in personal, individual qualifications, and
in its form implies a set of‘;dvanced logical ope}ations
(1958, p. 164)." B

Also important is the use of language. Children
acquire langusge via verbal interaction with others, es-
pecially their parents and, in particular, theif mothers
(Hess § Shipman, 1965). The child from the lower-class
home, however, learns most of his language through recep-
tive exposure rather than active interaction (John §
Goldstein, 1964). In other words, the 'public" language in
the lower-class home is a one-way proposition. The language
in the disadvantaged home limits the child's chances to
examine alternatives, causes, or reasons for events. As &
result, the child does not develop lankuage as a '"mediator”

of thought, a prerequisite to effective logical thinking.
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Thus; the child from 2 lower socio-economic home develops

a sensitivity to the content or '"boundaries" of objects

and events (i.e., concrete stimuli), rather ihan to the

structure of objects while, on the other hand, the "formal":

language places grégter emphasis on the interrelationships

between objects and the differentiation among them (Bern-
 stein, 1958). |

A number of authoxrs have thus chsracterize&Lfﬁi

/

/ Xess abstract than that of the middle-class child (Jensex,
* 1969; Ausubel, 1968; Sigel & Olmstead, 1970; Blank §

 Solomon, 1968; Gordon, 1965; Passow § Elliott, 1967).
Ausubel (1968) suggests that the ''gener:l unfpadiness
for school learning anong‘culturully disadvantaged children
largely reflects their slower and less coﬁplote transition
frém concrete to nbstractinodes of thought . . . (p. 269)." ,
" Training programs developcd.to increase the d*sadvcﬁthzed
child's abstrect thought processes sTe based on this
hypothesis. "Their behavior [‘the deprived childreuﬂ'ro-
flects the lack of a symbolic system by which to organize
the plentiful stimulation surrounding them (Blank § Solomen,
1268, p. 380;;5 Such training programs have focused on
skills of selective attention, imagery of future events,
inner verbalization, cause and}effect:relations, cate-

RN

.. gorization, and sequential thinking.
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A number of other.rescarchers have investigated the
offeéts of socio-economic status upon intellectusl develop-
ment. Sigel and McBane (1567), Sharan and Weller (1971),
" and Wei (1971) #ound that lower-class children are retarded
in development of Pilagetian classification skills as com-
pared to their middle-clgss.peers. Stodoisky and Lesser
(1967) also found that middle-class children were noré
sdvanced on Piagetian class inclusion and sortiné tasks.
Odom (1967) found that children from high socimm
homes used an hypothesis-testing strategy in & concept
formation task more often than lower-class chiidron apd
Siller (1957) and Kruglov (1953) found that lowér-clnss
children s3elected more ''concrete' definitions of words,
Almy, Chittenden, and Mﬁllér (1966) also found diffufencos
between low- and middle-class children on classification
and conservation tasks.

To summarize research peréinent to the second 8ssump-
'tion, children from lower-class backgrounds ippenr to |
develop conservation concepts somewhat later than their
aiddle-class peers and areAlpsgzable to make use of
“nbstfact" categories in concept formation and classifi-
gition tasks. Considerable evidence indicates éhit dif-
forénces in the’experiénces of the.lcwer-classvaaé =iddis-
class hoﬁe enviionments do exist and mny‘contribute'to.
differences in the representation of thoughts, and espe-

‘¢ially, language.
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The Effects of Concrete Materials |
_Piaget (1971. jFlavell, 1963) and Ausubdl.(1968) suggest

thet‘instructional materials should include audiovisual sids
“to provide norz concrete empirical props’endfoppoftunities'
for direst physical manipulation’of objects and situations :
(Ausubel, 1968, p. 269)" for children from disadvantaged -
backgrounds. One example of such concrete materials is the
fCuisenaireArods (Cuisenaire § Gatteguﬁ, 1960). 'Exteqsive
research has been carried out with Cuisenaire rods in :
mathematics instruction but, in his geview‘ofle considerable
number of studies comparing the use of the-Cuisenaire'rods‘
with more traditional approaches in wﬁich concrete aids
were not used, fennema (1&69) pointed out thaf nenipqltble
dovices heve not contributed significantly or reliably to
learning. ' . |

- Piaget (192q§ howsver, maintains that the Cuisensire. -
matorinls are useful when they permit active mepipuletions'
and digscoveries by the child, himeelf but when‘ihey are
used b) the teacher, for demonstrations, they make the |
figurative aspects of thought-—the way thoughts . are repre-
sonted by the child--more important then the operations, -
thenselves. This activity need not be a physicel-notor '
taeponse; it can easily be internal or abstract reflection,.
but no audio or visual gid--film or images--can help develop

the child's operative ability unless the child actively

interacts with the '"content" they represent.
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With fespect to overt operations, research on the
aeffects of active manipulation has not been definiiive.
thttenlocher (1962) found that manipulation of objects
interfered withichildren's ability to form concepts.

More recently, Goodnow (1969) and Goodnow and Bethon
{1966) obtained evidence that children are able to give
\ﬁbrc non-s;anda?d uses for objécts if they are allowed to
handle them and that children from poorer schools perform
more poorly on a classification task when they‘kfe not

~ allowed tolmove the objects, themselves.

On the other han&; with respect to covert operations
upon thcAobjects or material involved, words or phrases
with concrete referents or picfures have‘been used
successfully to igproveAchiidren'sﬂlearning.(Horvitz, 1971;
Robwer, 1970; Paivio, 1970; Palermo, 1970). Paivio (1965}
19;0) proposes that the images serve as pegs to which the
individual can attach verbal label- and thus they facilitate
‘iearning., Anothqr‘propogpl is that . . . ﬁthe.inage of the
;;imulus might be an initial impligit résponée that i; Bore
likely to produce additionalfverha] mediators, one'of which
'n{ght already be connecte@(to the [appropriate] response

(Bourne, Ekstrand, § Dominbwski (1971, p. 142);" In other
woxrds, the creation oé an iﬁage mey help to mediate betwsen
more symbolic materials because the symbolic materisl may
hgre already develdped out -of experiedcqs encoded in, to

user Bfuner's‘tagy, ikonic ropresentations (Bruner, 1966).
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Some evidence exists that instructions to create images
from materials facilitate the performance of older children
morc than younger children (Rohwer, 1970). Rohwer contengs
thai children,<yp to the third grade, have less capacity
for using iragés effectively than they have for making use
of verbal representations. Older children (sixth-graders)
a¥%e D:tter able to make use of images because they are more
likely o have a symbolic representation stored in memory
and associated with the image.a Because of the lipitations
of memory, younver children ma  not have this association.

Such an e:planation appears to be cﬁnsistent with
Bruner's ard Piaget's conceptions. They assert fhht"iihgu-
age becomes the predominant developmental task for the child
up to the age of sevel¥ qr\eight. ‘Language ensbles the child
to: ". . . re;resent [acticns) intuitively byAnoaus of pic-
teres and 'mental’ experiments (?lageﬁ, 1867, p. 17)." Onmne
might conclude, on the basis of this eviience, that image-
»suggesting materials can be most_effeéti?e when there exists
more symbolic materials easily and closely asscciated with
then in the child's experience, thus providing the ;hiid
‘with a greater opportunity to interact actively with the
image.

A number of other vescarchers, in studies of cognitive
functioning. have used materials which vary along dimensions
of realism. Stevenson and McBee (1958) found that four-

and six-year-oids made fewsr errors on 8 size-discrimination
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task after training with three-dimensional objects (cubes)

- than with cardboard cut-outs or squarss painted on card-

board. Thornburg and Fisher (1970) found that three- and
four-year-olds "iiscriminated letters better after play with
three-dimensional letters than with two-dimensional letters
even though the crié;rion task was two-dimensional. Hale
(1971) presented third-, sixth-, and ninth-graders with
paired-associate tasks using pictures, cqncfcte words,
abstract words, and Japanese charzcters. Subjects' per-
formance on pictures was superior to their perfornanée on

concrete words in grades three and nine. The sutjects’

performance on concrete words yas superior to thdt on ab-

gtract words in grades three and six.

Sigel (1954) comparea seven-, nine-, and eleven-year-
olds' classificat10p abilities using five different forms
of a test. One form of the test employed toy representa-
tions of objects to be sorted. The children uefé'permitted
to handle all of the objects. On s seCOn4 form,'ﬁhe toys

ware present but the children were not allowed -to touch

i thes. The third form used tlack and white photographs’ of

the toys which the children were also nct permitted to
gouch. The fourth form of the test used tne wor&»nambs

65 the objects, each printed on separate cards. The fifth
form of the test used a single lizt of all the object

names. Sigel found age differences but no differences

‘between test forms.
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| Dwyer (1967, 1970) found that photographs and oral
descriptions resulted in significantly poorer performance
from subjects than did schematic diagrams or diagrams with
I1imited shading. In his review of c;rlier research, Dwyer
found that a c6;trovefsy existed (Travers, 1967) between
Tesearchers wﬁo felt thﬁt lﬁnrning increased as the aumber
of cues in the situation increased and those who felt that
too many cues could be debilitating; that part of the
l“subject‘s job during le:rnihg is to separate or filter out
the relevant from the irrelevant, and that too many, or
too realistic, cues could nake that job more difficult.
Thus, if the task (in Dwyer's studies, learping the
perts of the heart) depended uéon the cues presented in
audio-visual materials, then the number of cues becomes
crucial. Performance can be inhibited by being to abstract
or too realistic. By the same tdken, if thg cuses pre§énted
in audio or visual or tactual materials do not directly
reveal the relevant task dimensicn, as in the case of
Sigel's rssearch, no differences may result from different
"kinds of aids. Since all of the objects used by Sigel ‘were
carefully selected to be familiar to all children, no doubt
the subjectﬁ{,own referents, most likely affected by their
sge and experience, deterrinad their performance and not
the different test forﬁs.
There is some evidence that more concrete, or realistic,

msterials do facilitate learning for disadvantaged pupils
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-in particuler. (Securro § Walls, 1971; Semie®‘¥ Tgcod,

- 1963). Semler and Iscoe found no difforongqs"béiﬁohn

bleck and white children on & paired-associates task when
the pairs were Trepresented by real objects rather than
vith photogtaphs, Youngor bleck children hed the greatest
difficulty when the peirs to be learned belonged to differ-
ent co. optual categories and were represeniod in pictures
rather than real objects. Sscurro and Walls found cthat
disadvantaged children outporf?rned their sdvantaged countor-
parts when learning relational concepts with 1ifelike itituli
(pictures) versus conjunctive concepts or abstract geometric
figures. | |

To summarize, the use of more realistic and concrete
materials has enhanced chiidren's performance on a number
of conceptual tasks. There is some concern expresibd by
Piaget, however, that greatsr realism not be considered an
end in itself. To be effective, the concreteness of the
materials must increase the child's cognitive Opbfatiéns
with the maturials. Otherwiﬁe, the increased number of
cues may interfere with the child's ability to identify

the relevant information.

Summary ]

Three theoretical assumptions were msde in the course

of the present review concerning the development of con-

'ceptual behavior in children, differences between children

[}Kf: from culturally different backgrounds, and the use of

Aruitoxt provided by Eic:
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Cirtwind ooy

Taidie Aa : 1iatning and tesching s=ids. The first of these
‘;»Q,S“"; that concaptual behavior develcps gradually
gﬂ&i&~ssc put of mare concrsle modes of thoiught, Kas been
woll documented’ (Plagvéll, 1963; Bruner, 1964; Goldmarn §
ﬁnvﬂno, 1963; Sigel & Kresh, 1971). Older children are
battor able to mske accurate judgments conce;ning réla-
‘tivn:bips between ocbjects and events under transfor-ation.

?bﬁy ‘have acquired concepts which enable them to separate

aar
(2

ovant from irfelevant information.

_ '«iﬁ‘

Research concerning the second assymption, that childronm
fxoa lower-class hones or ninority ethnic cultures have not
devuloped this conceptual ability as fast a; their middle-
class peors.‘has also hegP.repor;od (Wei, Lavatelli, 4 Jenes,
1971 lallach 1963; Stodolaky § Lessar, 1967; Sigel §
McBsne, 1967; Mﬁmﬁm Siller, 1957). To
fcanpansate for this "deficit,” it has been proposed thet
-learning and.teaching’aids for the "disadvantsged" should
f%@ made as'conérete as pd;sihlc (Ausube®, 1968).

Research concerning the use of realisn in leamning

- #ids has, however, not been conclusive. Considerable

research indicates that more concrete or realistic repre-
loﬁtﬂtion&.do ephance performanca (Korvitz, 1971; Rohwer,
3970; Paivio, 1970; Stevenson § Mcﬁce, 1958; Hale, 1971)
amd some evidence exi;ts that chiidren from culturally

different backgrounds parform better on tasks where

. R . ad I’Q'L- . 4
greater concreteness is used mmm
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,Securro § Walls, 1971). But, when the task to be performed
ioos not depend upon the additionsl details gz—ronlisn or

‘concreteness, those details may interfere with“performance

(Dwyer, 1970, ua;Zc

Organiszation of Final Chapters of Project Raport

The prasent experiments were conducted by two different tesms
o.! investigators working in the areas of concept formation and
.problem~solving, respsctively. Therefors, the Methods, Resulte and
/;Piawuion of the Begults sactions will be reported separately, -

first for concept formaticn, and, second, for problew—solving.
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CHAPTER III
Mathodo, Results and Discuasion

. ' for Comcept Pormation

Methed'
Bubjiects
The 360 subjects vere chosen from two schoole 4n a large sidwestera

city, one iocat. in the innercity =md the other in a middls claes |
neighborhood. The ethnicity composition of each school was predemtwstely
Ceucasian. The innercir.‘y school was designated 8s a XSR4A Title I |
achoul on the basis of the value of homes, family mobility, aad parent
income. Por this study, the pupils in the innercity school was callad
‘disadvantaged while those in the middle class school were labeled
adveantaged. Classification by\‘ac.hool rather thnn individusl may heve

" placed some subjectl; 1o the vrong SES group;ii.s., soms of the pupils

_ in the innercity school msy have come from middle class bomes and

some of the children from the suburban school -;y have come fooi lowsr

" class howmes although the neighborhoods ammred' rather hoaogenecus.

This procedure cuuld have ruuitod in failure to find SES differeuces
vhen they ig fact existed. Prom each schnol, three clasmeces of )
approximately 30 pupil)s each were chosen 4t grade two and thrve

classes at grade four. The three classes 2= each grade Iavil »ive
pooled and randomly assigned to three groups designated as comerv.tas,
£41w, and adbatract.

'Duci'iptiou of the Inafﬁmenta

i'ba tvo-part color motion picture test {nstrument congisted of

EMC "~ ‘conservation and discriminative responsc itea. The 16 itew connervation
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subtest consisted of throee ‘nmr. gvo‘ length, three gquantity, two
WESS, three ares, one weight and two volume {zems. Tha film was
projected in a pufhll'y lighted room and the subjests responded
to quastious by marking answer sheets.

A typical conservation itea presented in the filw ulmd tha
children tc ciompare liGuid quantity in different containers. Initially,
they sav two identical glass tumblers of liguid filled to the same

level, and get together to faci.}iuto visual comparigons. Ths sudjecte

were told thag both tumblers -cintain equal amountg of juice.
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Table 1
Federal Criveria Used to Judge Degree of
Disadvantage of the Schools in the

Councept Formation Experiment

School

Federal . City ‘ -
Criterie Average Advantaged Disadvantaged

ﬁobility 1
(above .54) .33 .06 43

Attendance
(below 92.32) 94.6 95.2 91.9%

Percent families

with incomes less

than $3000

(adove 20%) 13 - 5.3 14.1

Percent approved
indigents , 13 ' 0 15

Owner unit value
real estate $11,900 $12,800 $8,000%

lFederal,Standard in parentheses

. .
Meets or exceeds criteria for disadvantaged classification.
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Table 2

Number of Students Tested aﬁd the Percentage
of Non-White Students at Each Grade Level

in the Concept Formation Experiment

Schools
Crade ' Advantaged Disadvantaged
Number 66 128
Second % Non-White 1.5 0.8
Numsber 62 110
Fourth % Hoo-White 0.0 0.0
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Then, they saw the liquid poured from one tumbler into a taller bgt
‘smaller diameter contailner. The subjecte were then asked which container
held more juice, or 1f they had equal amounts. They were to respend by
ﬁarkiﬁg one of thrce pictures--a &taf‘tb indicste more liquid in the con-
tainer on the left, a key to indicate more liquid in the container on the
right, or a flower (always in the middle)} to indicate the amounts were
equal.

In addition to items whéte the two stimuli were equal in the initial
" prasentation, as above, there were items with initial inequality. PFor
exanple, twe tumblers of beans were presented witﬁ one obvioﬁsly having
more beans than the other. Then the éontents of the one with less was
pour?d 1nto'a tall, smaller diameter container with the height in this new
container being greater than in the tumbler available for comparison.

For the concrete mode of the consgrvation spbtest.,thé actual ébjec:s
seen in the film were used and the transformation performed in clear view
of all class members. The {tems were presented using.;uainplay board, flannel
board‘fnd a table top. “ |

The abstract mode of the Eonservation test was developed for this study.
The difficult aspect of designing the test was the problem of repteaentihg
a transformation on paper. A seéuence of fcur drawings was usedxto
depict change (transformation). The first drawing showed, for
example, two glasses of liquid filled to the same height. The second
drawving showed the liquid in ore container being poured into & t;ll. thin
cylinder. The third drawing showed the new container with liquid in it
and the empty glass held above. The fourth drawing showed the two containers
to be compared. .[n administering the test, subjec%s were given a piece of
colored paper and asked to cover their page. Then on instruction they would

alide it down to sequentially reveal the four drawings;\ Subjects wvere to
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zark ti¢ contiiner in the fourth drawing whizh had more liquid or mark
both 4. rhey had the sane amount.

The .fxteen items of the conservation test were taken from a 23-item
film :est - 2veloped previously (Asher, et. al. 1971).- The test-retest
relfal, ity - uta ?f the origién} film test was available with first and
third gr-ie pepils. The reliabilities were 0.86 for the first grade and
0.72 for the third grade. The X-R 20 reliabilities of the concrete, film,
and paper~p el 10rms used in this study were 0,87, 0.77, and 0.84,
recpe~tiy 1y u

ia Lt? di. ‘riminative response task, the subjéct was shown a row of
fcur drowings @il told, "These are alike in some Q;}Z"i Na wag theu shown
2 secoad cow o0f tour drawings and told, "These are not like those in cye
¢irst rue.” vhen he was instructed to "Mark the one in this row which is

a s

Yike aose 1o the first row." There were five choices in this final row.

-

nr

e 1teuws themselves varied {n the number of relevant attributes and the

e, O r Al - - 2
GAVCUNSICo0 v e acila

f

utes. A typlcal itenm fs shown in Pigure 2.

Yz conervte wode of the discriminative response subtest consisted
. tie «d wooden models of shagfs mounted on a lafge poster which could
L= seen by .he entire class., The film version of this subtest was p:cpared
ty filmiig the ~adels used in Lae coucrete modes. The abstract mode wa3 *

srepared by drawi: - vlace oucline sketches of the mcdels om 8 1/2" x 11°

vanCi .

Snpeittectas Loesion

Pronhgply [y

Troattempiling tu Jdetermine the cffects of age, concrete-abstractress
: L
level, and SES level, a design was chosen using grades two and four, the
three levels of concrete-abstractness® (concrete, film, abstract), two

levels of 5E8; ond disadvantaged and advantaged. A 2x2x2 Anﬁlybia of



or abstract groups while the cdncréﬁe disadvantaged groups scored

variance design was used to identify main effects as well as poasible

interactions. Three separate analyses were performed, one using the

" sixteen item comservatfon dsrs  one using the nine item conservation

subtest data, and oce using the discriminative }ésééhée data.
Results - ancept Formation

The results of a 2x3x2 analysis of variance performed cn the
sixteen item conservation subtest daiq'is shown in Table 3. There
was s highly aigﬁificant grade effect with fourth grade subjects
scoring approximately two and one~half poiuts higher than second grade
subjects. there was no code effect but a highly significant SEE
4if£erence with the advantaged group scoring higher than the dias-
advantaged group. HNearly all of the SES dift?réncu resulted from
second grade scores. Figure 3 (a) shows 2 Grade X Mode intersction.
At grade two the mean score of the film group was ﬁighér than
aithar the mean score of the concrete or abstract group. At the
tputth grade the mesn score of the film group was lower than either
the concrate or abetract groups. Figure 3 (b) shows a Grade X SES
dnteraction resulting from the diéadvantaged fourth grade group
scoring the zame as the advantaged group, while at the second grade,
the advantaged group scored higher than the disadvantaged group.
Pigure 3 (c) shows a Mode X SES interaction. This tesuig:h from
the coucrete advantage groups scoring lower than the adventaged iiln
higher than with the disadvanraged film or sbstract groups. There
was no sex difference.

From tﬁe gixteen i;éga of the canaervatiqn test, nine items

were selected for anelysis in which the initial presentstion featured equal,

‘rather then unequal quantities. This was done for twoc ressons. Firse,



Table 3

2x3x2 Grade x Mode x SES ANOV for the sixteen itea

conservation suybteat

H.S. D.F. F ratlo
A Grade 558.09 1 56,60 #¢
B Mode 9.77 2 99
C SES8 87.50 1 8,87 =«
AB 37.9% 2 3.85 %
AC 53.19 1 5039 %
BC 39.39 2 4.00
ABC . 13.76 2 1.40
Within . 9.86 347

* significant at the .05 level

» 6 aigalficant at the .01 lavel

a
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using eq&al quantities is the more standard method of assessing connetva;'
tion and thus has greater logical validity. Sccondiy, in a factor 1
. analyais of the sixteen items the inequality items separated out from
the equality items. Usinz the scores on ihe nine equality items,
the same‘cype of analysis of variauce was performed. As before,'thare
were highly significant grade and SES e!fécta in the same direction
(aﬁcvn in Table 4). But in conttaét‘tsuihe previous analysis; there
was a significant mode effect with scores on the abstract mode
being lower than either the scores on the concrete or ‘film tests.
Figure 4 shows the resulting interactions. There was a Grade X
Mode interaction vith_sevgﬁgl grade subjects scoring higher on the
film test, and a Mode X SES interaction with the dissdvantaged group
- scoring as high on the concrete form as the advantaged gréup. There
wvas no gex difference. |
A 2x3x2 Gtadé X Mode X SES aralysis of variance was performed
on the discriminative response data. There was a significant grade
effect with fourth graders scoring higher then second graders.
See Table 5. There was a aignifiéant mode effect renultinglfron
higher scores on the abstract mode. There was no SES effect. Thers was
a2 Grade X SES interaction, shown in Figure 5, reau;ting from a low
second grade advantage group mean on the concrete mode.
The means and standard deviations for the three analyses are ahovn4
in Tables 6, 7, and 8.
The proportion correct for each of the pixte?n items of the conserva-
tion test for the three modes is shown in Table 9. It can be seen that )
there were not items of the concrete mode markedly differeant in pro;ortio;

correct from the other modes, but items 2, 12, and 15 of the fili mods ware

! Q
E[{l(jnnrkedly lower than the corresponding items of the other modes. These are

IText Provided by ERIC
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Table 4
‘2x312 Grade ¥ Mode X SES ANQV for the nine ites conservation

(equality) subtest

M.S. D.F. F ratio
A Grade . &15.34 1 76.01 s
B ¥ode ' 30.13 2 5.51 se
C SES 61.28 1 11,22 oo
AB 29.96 2 4,93 #e
AC | 14,31 1 2.62.
BC ) 19.46 2 3.56 ¢
ABC 8.71 2 1.59
Within 5.46 343 )

* gignificant at the .05 level

#® gignificant at the. .0l level
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Grade x Mode Mode x 8ES

film
- — fourth ooriorete
_ : paper-pencil
""‘~\\\\q>aecond
C P P-P D A

(a) . (b)

Pig. & Nine item conservation (equality) test interactions




Table 5

2x3x2 Grade x Kode x SES ANOV for the discriminative

responae test

it

M.8.
A Grade 273.68
é Hoda L3.06
C BES 7.75
AB ' 1.06
AC Zé.?l
BC A 11.62
ABC 30.82
Within . 5.11

n.yx\

NN N e N

347

F ratio
53.55 **
8,43 #e
1.52 -
.23A
b.hh »
2.27

" 6,03 ®e

» significant at the

#* gignificant at the

«05 level
.01 level

~—
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“Table ¥

Sixteen Item Canacrﬁation Test Means and Standard Deviations

I Grade 2 Crade 4
Tsst Mode
Disadvantaged Advantaged Dicadvantaged Advantagaed
Concrete n 8.9 9.84 o nam 11.73
a.d. 4.14 2.99 2.07 2.60
i s 9.29 10.90 10.48 12.11
».d. 3.05 2.66 2.95 2.5
dbatract ] 8.94 11.70 12.56 13.17

.‘7 ,
i s.d. 3.82 3.62 2.97 - 4.01




’

Tatle

7

39

Nine Item Conservation (Equaliry) Subtest Means and Standard Deviations

s
.
.

Grade 2 Crade 4
Test Mode D A D A
Concrete m 4,82 5.23 8.08 7.58
s.d. 3.24 3.13 1.57 1.66
Piln m 5.90 6.81 6.81 8.03
a.d. 2.32 2.36 2.34 1.62
Abstract m 3.32 5.77 6.92 7.50
s.d. 1.81 3.60 2.33 2.40




Table 8

Discriminative Response Test Means and Standard Deviations

40

Grade 2 Grade 4
Test Mode

D A D A

Concrate = 5.26 3.68 5.65 6.64
e.d. 2.34 1.97 2.65 1.87

Filn . = 4.58 4.67 5.67 7.50
s.d. 1.89 1.84 2.00 2.70

_Abatract n 5.2 - 6.10 7.48 7.07
s.d. 2.23 2.06 2.80

2.52




Table 9

Proportion cf Correct Reosponses for the Sixteen Item Conservation L. -
' for Each of the Three Modes

Test Mode ‘

Item : ConcreEe Pilm Abstract
1* MNumber = " .85 .80 B )
2 Hagber £ .90 g1 e
3% Number = T .78 .82
4 Length # .87 _ .86 .9
5% Length = .70 .86 .84 .
6 Quantity ¢ .65 i _ i774; . -fq
7% Quentity = .64 ‘\;74 .56,
8% Mass - .78 .90 - .55
9 Mﬁsa ¢ .86 .85 - .70
10 Quantity $ .70 .80 . . U
il* Area - . .Shw_mm _ .59 ' f65
12 Area d .55 . .39 ;57
13% Area = ;60 .68 .53
1A* Weight = é69' +75 .60
15 Volume ¢ ;80 .59 " BE
16% Volume = <77 .80 Coe W48

¢

#Items of initial equality used in subsequent analysis.




inequality items included primarily for variety and to lengthen tha teast.
0f a substantive nature is the lower scores on items 6, 7, 8, and 16 of

the abstract moda. These differences sccounted for the significantly

"lower scores on the abstract mode when the nins conservation (equality)ﬁw,kwﬁif

. “
items were analyred.

The proportion correct for each of the discriminative response items

for the three modes is shown in Table 10.

-Discusaion - Concept Formation

The tathef coupiex results of this study can Se interpreted by con-
sidering a oumber ;f factors. The conservation test was first analyzed
using all sixteen items, and then_by using just the nine equality items.
After careful examipation of item proportions, factor analysis, and the
_vature of items, it was concluded that the results of the nine item
analyses were more meaningful. In a pnevioua'study (Wheatley, 1972), the
oqdality items were shown to be highly discriminative and relieble. On
the equality conservation suhcaét. the acores were highest on the concrets
and film modes anc lowest on the abstract modes. FPourth grade subjects
scored much hishqt than second grade subjects and advantaged subjects
scored higher than disadvantaged subjects. The one interaction vof
particular intgre:t was Instrument X SES. While tﬁare ;as no difference
in perf-rmance of the two éﬁs groups on the concrete mode, there were
sigoificant differences on the two more sbgtract modes of pteaentaiian in
fevor of the advantaged group. The second grade disadvantaged group
scored much lower on the abstract mode. They had 36I currect respcuses
compared to 56X and 65X for the second grude disadvantaged concrete and

" f1lm groups respectively. The second gréde advantaged group had 64X correct
responses ¢n the abstract mode. Evidently the greater abatractipn in mode

of presantation was less interpretable to the young ﬂil;dvsntaéed children.
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Tablé to

Proportion of Correct Responses for the
Discriminative Response Items

Test Mode

Item : Concrete Film Abstract
1 .50 .82 .Y}

2 .07 .16 . .26
3 49 .46 .66
4 . .54 .46 .69

5 .70 .78 .85

6 .51 .51 _ .51
7 .60 .60 .19
8 ' .53 44 o .42

9 47 .46 , A7
10 .09 «05 ; .40
11 .28 .38 .28

12 - .60 «55 62




Therc'ic aupport in the congervation data for the conclusion that an
interzediate level of abs:;actnesa in stimulus pfesentation reaulta in
'highet performance. In three out of four compariscna available for the
three forme, thc intermediate level of abstraction (film} resulted 4n
higher scores.
The paper-and-pencil method of assessing coasefvation ability used:
ip this study is quite ncvel. All evidence to d;ce indicates «that this
teat does in fact assess conservation with results comparable to individual
testing. The portrayal of a transformation via a srquence of -dravings
say be useful in other contexts. |
Scores were significantly higher on the abstract mode of the dis-
crisdnstive response test. One explanation of this can be found by
_analyzing the number of irrelevant attributes in éhe modas of presentation.
Bééh the concrete and the film wodes had irrelevant attribute§ of colox, |
tcxture.‘aqd depth as potential‘diatra;tOts not present in tha abstract
mode. The abstract forw consisted of biéék outline drawinga ;n vhite
. paper, a more salient presentation oi the concepts than the three-
dimensional models used in the other two forms. This finding %s coneonxﬁt
with Dwyer's (1970) conclusion that actusl pictures or verbal ;eacriptions
do not yleld scores as high as do schematic diagrams. There was one
potable excepticn to this trend-<the scores of the younger disadvantaged
subjects were not higher on the abstract mode. This may indignteuthat in
;enng@i young disadvantaged chiidren are less capable of coping with abstract
stimuli evea vhen it is schematic.
In examining the sccioeconowic factor in performance, an SES effect on
congservation scores was found but the picture for discfininativc response

tabks vas mors complex. While there was no overall SES effect, there was

& Crade X SES interact!- . with fourth grade nubjectn'ahavins the expected



/"’

higher scores for advantaged subjects. The absence of a SES difference
at the second'grnde 18 difficult to explnin.‘ While the advantaged sub-~
jects scored higher on the film and abatract modes, thirs was not the
‘case for the concrete mode. The advantaged group actually stored lower
than the diuadVantaéed group on the concrete mode. Hot only was the
advantaged subjects' performance much lower on the concrete mode, the
disadvantaged subjects ascored higher‘on the concrete mode ;han on either
iﬁe films or abstract mode. The exiatenée of no overall SES difference
for the discriminative tasks 1s consistent with the finding of Securro
and Walls, 1971. They concluded that in the classroﬁm, disadvantaged
“children as a group may attain concept tasks as e%ficiently as advantaged
children ~~~" (Securro and Walls, 1972, p. 537). The existence ®f SES
differences for the conservation tasks would be expected on the basis of
"the developmental nature of such concepts. There may be conmide;able
valus 1nvusing an extremely concrete presentation with éisadv&ntaged
-children.

An 1ntereating adjunct iomthe fi;dinga-of this éggéy lies in the
support given for film tesfing of conservation. The €act that the con-
crete and filn'forﬁs of‘qonaervatibn had almost identical ne;ns.ip
~ ‘encouraging to those wishing to uxe the more controlled film testing Bf

conservation.
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CHAPTER IV
Mathods, Results and Discussion
for Problem-8olving
METHOD

Although Experimsnt II was intended to be a replication of-
Expariment I, the subjects, procedures, instruments, &nd equipment
used Iu both experiments will be discussed lepnr@tely. The
ptoéodnzen of the reliability study will then be explained and,
firaily, the design, statistics, and computer p?oztana used in both
-ngrin-gta will be reported.

The First Experiment - Subjects

‘ In the first cqurincnt-b}o second and fourth grade

-childrqp from two ;éhoolk in Indisnapolis, Indiana, were |
usod as subjects. The schools were selected or the dasis of QZégral _ M:
criteris used to judge the degree of diandvsntagﬁ of tha childrem
_attending. Teble 1 pressnts the standing of the t:; schools viﬁh

respect to these criteria. As can be seen fro‘ the table, neither

of the lchoois meets or exceeds the Federal standsrds for the
"dissdventaged" classification. However, ihere are large differcnces
betwean the schools in terms of‘;upil sobility, family income, percent of

indigents, and real estate value. In asddition, the percen‘age of white

-

and non-white students attending each school was obtsined. Table 2 presents th.’

* -

'
i
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Table 1
Federal Criteria Used to Jﬁdge Degree of Disadvantege
of the Schools in the First Experiment

_School

Federal Criteris City Average A B

Pupil mobility .
index (above .54)1 .33 . .09
Percent attend-

an<e '

(below 92.3%) . 94,6% 95.3% 95.58

Percent families

" with income less

~than $3,000.
{above 20%) 13 ) 4.8 2.1

Percent approved
indigents
(cbove 25%) 13 6 1

Owner unit value
real estate Co ’
(below $8,600) $11,900 - $13,800 $17,200

lpederal standard in parentheses.
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percentyge of non-white students at each érade level., As
can be ;oen from the table, one school involved in the
first experiment enrolled almost all non-white students;
while the sqcond school enrolled approxinatély half white

and half non-white students, .

The First Experiment - ?rocedures

Three classroons were cﬂ;sen within each grade level
in each school. The Ss in these classes weré then randomly
assigned to one of the four testing forms. All Ss were
‘testgd in groups in regular classrooms. . Experienced B's
administered pach-of the test forms. The B's duties
* included a brief ihtrodhction on the nature of the test,
answering questions from the children, operating the tape
recorder and/or the slide projector (for the slide form),
passing out and collecting the *est booklets, and, in the
caia of the model form, hdlding the model in front of the
class in a "stage-like" arrangement to be)described later.
All of the test directions, item alternatives for the test,
regardless of form, were recorded on tape by aniexbérionced
anncuncer to minimize readinﬁ difficulty and increass E
consi;tency. A copy of each test form and script for_each
form are included in theﬁAppend;x. Each testing session

lasted approximately twenty to thirty minutes.
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The First Experiment - Instruments

Performance on the Purdue Elementary Problem-Solving
Inventory (Feldhusen, Houtz, & Ringenbach, 1972) was the
dependent variable in the present experiment. The inventory
was devalopéd to assess the general problem-solving abil-
ities of eleméntary school children from different ethnic
and socio-economic backgroﬁnds. The inventory consists of.w
47 multiple choice iteﬁ; in which realistic situations aggm
presented to children by means of cartoon line drawings.

The drawings are presented as blackvand white slides with
an accompanying audio tape of.hl} directions, item descrip-
tions and item alternatives to minimize reading differences
between groups of children. Research with the inventory
(Asher, Feldhusen, Gruen, Kane, McDaniel, Towler, Stéphens,
§ VYheatley, 1971) has demonstrated that the inventory :
discriminates children from different grade levels, ethnic
identiiies, and socio-economic levels,

For the present experiment the Purdue Inventory was
shortened to twenty-fﬁve items, based on item analysis data
obtained from samples of children similar in characteristics
to the present target population (Asher, et al.,'1971).
Three new methods df pregehiigg these item§ were developed.
Verbal descriptions of the cartobn drawihgs for the twenty-
five items were written and substituted for the pictures
(Lewis, et al.,, 1973). Three-dimensional, full-color

models, measuring roughly 18 inches by 14 inches.cn the
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base and 14 inches high, were also constructed from the pic-
tures (Ringenbach, et al., 1973). Finally, the cartoon
drawings themselves, were reduced in siée and placed in the
test booklets. Thus, four methods of presentat%on of the
items were uséd: 1) a test in which verbal descriptions in
paragraph form were placed in the test booklets and no pic-
tures were shown; II) a form in which pictures were placed
in the booklets; III) a fbrm in which the cartoons were
shown as slides, as in the originél form of the inventory;
~and IV) a form in which the models were used instead of
picturés or slides to preéent.ihe probleﬁ situations.

.Trial runs were conducted with second-and third-graders
from the West Point School, West Point, Indiana, with the
totally new forms of the inventory: lthe mbdéls, thc'ab'

i §tfact fbrn, and thewpicture—ﬁook'form. Item analysis data
revealed patterns of responses tc sach of the 1te£§ﬁdﬁ the

three new forms which were similar to the original slide

form.

The First Experiment - Equipment

No special equipment other than tape recorders ahd a
slide pfojector were used in the eib§riment with the éxcepf
- tion of a speciﬂlly-conétruhtpd "sfagc" for the model form.
This stage consisted of three £Gur-foot by eight- foot
sheets of fiber-board fastened to a wood frame and hinged
tngether verticélly in the shape of 2 pay, Out of the

center plece an 18" by 24" rectangular opening was cut at




»alheight of 36'". Each of the models was shown through this
opening_on a small platform. The models can be easily
turned, and the‘height of the opening and angle of the
platfbgm were dgtcrmined through trial runs for easy

viewing by all Ss in the class.

-
~

The Second Experiment - Subjects

- The Ss for the second experiment were second- and
fourth-graders from five different schools in Indianapolis,
Indiana. The schools were chosen bn the basis of the same
Federal criteria as in the first experirment fof’judging the
degree of disadvantage of pupils. Tabhle 3>pfesents the
standings of the-five schools with respect to each of the -
Federal criteria. Alsb, the percentage of white and non-
white students attending each school was obtained. "Table

4 prcsents this data by grade level.

The Second Experiment - Procedures, Instruments,

and Equipment

The identical randomization and test administration
procedures were follcwed in the second as in the first
experiﬁent, The same test forms~-bookléts. scripts, slides,
and models--were used. The same E's were also employved.

One of the problems encountered in the first experiment was
the failure of some of the tape recorders during test ad-
ministration. In the second experiment, with the same types

of equipment, all of the recorders operated properly.



Table 3
" Federal Criteria Used to Judge Degree of Disadvantage of the
Schools in the Second Experiment .

School

Federal  City
C'ritena Avn_rggg: C D E F G

Pup11 mobility
index (above 54) .33 .62% .53 .81% .29 .05

Percent attend-
ance , o
(below 92. 3%) 94,6 89,3* 98.1 90.7* 92.5 9s.5

Percent families

with income less

than $3000. '
(above 20%) 13 29.6% 24,7%  23,7* 8.3 - 8.6

Percent approved
indigenis - : o
{above 25%) 13 35¢% 31 44% 7 0

Owner unit value _
real estate R
(below $8600) $11,900 $6300* $7100% $5700* $12,200 $12,600

iFoderal Standard in parentheses.
Meets Federal criteria for the disadvantaged classificaticm.
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Reliability Study

The reliability of the Purdue Elementary Problem
Solving Ihvehtory, .79, as reporfed earlier, is an inter-
nal consistency estimate (KR-20, Downie, 1967). As a
pare cf the present sgudy an eifort was also made to sSecure
a test-retest reliability:estimate. Two week5~aft§r the
Ss in.the advantaged school in the first experiment were
tested, they were retested in the same manner on the sliée
apdﬁghe;abstract test forms. Because of the inconvenience
of transporting the models and stage, coefficients of‘
eqﬁivalence'and stability were computed between the slides
and models, and picture-book and models forms. An attempt
was also made to get test-retest relisbility data for the
picture-book form but equipment failures and other test
admini#tration difficulties made the data of the retést

unusable.

Experimental Design and Statistics Used

The design of the first experiment was a 2 x 2 x 4
factorial with two levels of grade (secoxd and fourth),
two levels of degree of disad%antage (advantaged and dis-
advantaged), and four test forms (I. Abstract §tories.

I1. Picture-book, III. Slides, and IV. Concrete Models).

‘In the second experiment, the additional factor of ethnicit}.

(white and non-white) was included.

To analyze the data, analyses of variance, the t-test,

~and thg,vz statistic were computed (Winer, 1971; Hays, -
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1963). Post hoc comparisons of means were made using the Newman-Keuls

- procedure (Winer, 1971). The level of significance was set at .025 for

the examination of the four experimental hypotheﬁen and .05 for all
other compafisons. |

The data analyses were co:.nputed seéarately for g_uch .e:petilncnt '
because of the nature of the subject samples. In :h; first experiment
it should be recalled that neither of the two schools involved met
any of thf Federal qtifetia fo;“‘d#g.dvuntngod status and diffored ;

considerably in terms of the percentage of poo-white students attending,

while in the second experiment, three of th'u schools met ssveral of

1

the criteria and all of the schools enrolled white or non-white

students &l approximately the Qane percentage levels.

Canéer” Programs Used

For the mlyiaa of variance, two programs from the EDSTAT e

library were run on Purdue's CDC 6500 computer: AVA_R- 23 for the
first exyeriment and AOVB for the socond experiment. Both AVAR 23
and AOVB make use of an v.mequsi' cell-size, least aqulfea analysis
of variance pr;ocedu;i:‘e (Winer, 197]1). In addition, to compute the
tevat‘;tete:st reliabilicies of the different test forme, the TRECOR
program, written at Purdue, and making use of the Pearson-Product

Moment cc;rrelatiou procedure (Downie, 1967), was used.



RESULTS

The results of the Experiments I and II will be pre-
sented in the foilowing order: the reiiabilities of the
tqgt forms used, the difference betw;;h the mean perforn-
ances of Ss in the two experiments, the results of the
analyses of variance for both experiments, and the results
of the simple mainr effects of test form and ethnicity in

-

both experiments.

Reliabilities of the Teast Forms

The teSt-retest reliabilities of the slidcs and ab-
stract test forms were computed to be .69(N = 45), and
<70(N = 56}, respectively. The coefficient of cﬁhivtlence

~and stability betwean the slides and the models forﬁg and‘.

betWeen the picture-book and the models forms uai .73
(N = 25) and .83(N=20), respectively. Table 5 presents

the.xuder-Richardson Formula 20 (Downie, 1967) estinates of

reiinbility which were computed for each test form aﬁd at

-each level of degree of disadvantage in both experiménts.

As can be seen from the table, the. coefficients of intcrnal
consistency are moderstely high for ‘each test form in both

experiments regardless of degree of disadvantage of Ss.
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Differencs Between Experiments I and II

As discu;sad earlie:, the schools gnvolved in Experi-
ments I and II differed in terms cf the Federal criteria
used to judge degree of disadvantagp end in terms of the
ethnié'nake-up of their student populations. A t-test be-
© tween the grand means of both experiments was s gnificant
'(t = 8,45 Sy df = 1201, P < .01). Table 6 presents the grnnd
means and standard deviations of the performance ofwtll

subjects in both experiments. B o ..

‘Analyses of Variance

_ Main Effects

TablesA;'andnk preseﬁt the results'of the inalyseg
of variance for Experiments I and II‘Mrespectively. ia
both experimants, the main effects of grade, dezree of

isad antage;and test form were significapt. In the socond

experiment, the main effect of ethnicit& was also signifi-
cant. In both studies, the fcurth-grndefsﬁautpa}fdrhod the‘
zecond -graders gnd the advantaged children outperformad the_
disadvsnt;ged children. In the second experiment, the
wﬁite-childtgn ocutperformed the non-white_;hildreg. Tnble '
§ slso prosen;s the.neansand st#ndqrd devi;tions of all
-main effects of both experiments. m | |
| In all subsequent reporting of conpltispﬁs. test forms -
- will be identified by name and by number in parenthesis.
The story form is (I), picture-book is (11};“31£de form is
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.
Table 7
ANﬂVA‘of_Childreh's Performance
. in thé First Experiment '
- Source df MS F P wz
A Grade 1 747.44 76.09 <.01 +132
B Degree of Dis- : f
advantage 1 352,51 35.89 <.01 .062
- .L ' Test .Form 3. L.-lllulQiﬁ” . 11.32 <.C1 .054
AB - 1 48.937 4.8 <.05 - .007
AC | 3 41.08 4.18 <.01 .017
BC 3 16.56 1.69 n.s.
ABC 3 13,58 1.38 n.s.
Error 394 5.82 |

61



Table 8

-ANOVA of Children's Performance

in the Second Experiment

62

 jource df MS ' "B 3 p w?

A Grade 1 3191.67 °318.73  <.01 .239

B Degree of Dis- ’ ‘ .

~advantage 1 409,14 40.86 <.01 .030

€ Ethnicity 1 1288.31  124.66  <.01 .083
: | My

D Test Form 3 38.44 3.84 <,02 .006

A 1 128,18  12.80  <.01 .009

AC 1 19.80 1.98 n.s. — ..

AD 3 36.21 3.62  <.05 .006’

BC 1 135,10 14.43  <.01°  .010

BD ' T 1.32 .13 n.s.

cD. 3 24,44  2.46 ' n.s.

ABC 3 39,01 . 3.90 <.01  .006
" ACD 3 17.62 176 n.s.

BCD 3 16.89 1.69  nms.

ABCD 3 2194 2.19  n.s.

Error 754 10.01
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the performance of disadvantaged white children was signi-

63

(111}, and models, (IV). This coatinuum from I to IV is

the abstract to concrete direction of the continuun.

-~ -t

The Newman-Keuls procedure was used tc ts5t the dif-
ioronces between the mean performances of children on each
;est form. In both experiments, the stories form (1) of
the test resulted in significantly lower performance than
any other test form [p <”.01, except for the models form k
(IV) where, in both experiments, p < ,05). In the first
experiment, the models (IV) form resulted in significaﬁtly

lower performance than the picture-book (II) form (p < .0S5).

Interaction Effects
A significant interaction was obtained between ;he"
factors of degree of disadvantage and egpnicity ic'the
seccnd experiment. Table 9 presents the means and standard _

deviations'er children's performance by degree of disadvan-

'tage and ethnicity. The Newman- Xeuls procedure revealed

" that. the performance of advantsged_white ch11dren was signi-

ficantly higher than that of all other children ‘and that

ficantly higher than that of the non-white children (p < .01).

The performance of advantaged and disadvantaged non-white

‘children did not differ significantly.mié

In addition, in both experiments, a significant inter-
action was obtained between the factors of degree of disad-
vantage and grade (p < .0%, .01, respectively). Table 10

presents the neans of subjects' performance in both



Table 9
Means and Standard Deviations of Children's Performsnce in
" the Second Experiverit\by Degree of
Dissdvantage and city

Degree ‘of Disadvantage

Bﬂnidty Moan 'S.D. N Moan S.D. N
bt 16,73  3.64 233 14,44  3.47 152
Neo-hite < 12.97 448 216 12,63 3.4 192
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expe;}meﬂts by grade and degree of disadvantage. The
Newman-Keuls procedures indicated tﬂat, in both experi-
ments, a&vantagéﬂ fourth-graders outperforﬁedrall other
children (p < .01). Disadvantaged fourth-graders outper-
formed dxsadvnntaged second—graders in both )experiments
(p < .01). Finally, advantaged second-graﬂ?rs outperforned
disadvantaged second-graders in both experlments (p < .01,
.05, respectively). A -
T In both experim@nts, a significant grade by test form
interaction was also obtained (p.< .01, .05, respectively).
Table 11 presents the means and standard deviations of
_children's performance by grade and test form. The Newunnf
Keuls procedure revealeﬂ the following significant differences
between means: in the first experiment, the second-gradars
ron the models (IV) form outperformed the second- graders on 2/
the stories (I) form (p < .01); in both experiments, the
second-graders on the slide (III) form outparforned tha '
second -graders on the stories (I) form (p < .05, .01, 3
respectively): the second-graders on the,slide (II1) form
in the second experiment also outperformed thc'seéond- 
- : graders on the models (IV) form (p < .01); in the first
| experiment, the fourth-graders on the slide (III) form out-
performed tﬁe fourth-graders on the stories (I) form (pé;
- «05); in the second_experimedt, the fourth-graders 6n_thd
| ﬁodéls (IV) form odiperfprned the“fourth-graders on the

stories (I} form (p < .01).
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Finally, a significant grade bf degfee of disadvnntage
by tesf form interaction was ontained in the second experi?
ment., Table 12 preeenté the means and stendard deviations
of children's perform{nce by grade, degree of,dlsadvantage,
and’ tact fg:g; -The Newman-Keuls procedure re ealed a num-
ber of s1gn1f1cent differences between means%ﬁ?ut only one
comparison was relevant te the present‘eiperiments', advan—
‘taged fourth-graders on the slide (III) form outperformed |
the advantaged fourth graders on the stories (I) form '

(p < -05). |

Add1t1ona1 computatﬂ’hﬁ,.as suggested by Marascuilo

e'".;'-'

and Levin (1970), were made to further identify the effects
which contributed to this significant 1nteraction¢: The
Marascuilo and Levin procedures involve the calculation of
estimates of the effeets of factors and confidence'ineer'
'ngig for those parameters. _Table lS*%re;ents the estimates _
of the effects of each combination of grade, degree of:

disadvantage, and test-form.

The confidence interval for the three-way effects
computed to be :‘.64 for the .05 level and + .77 for ihe
.01 lenei; As can be seen from the table, the effect of -
| models on disadvantaged children, of slides with fourth-
graders, of pictures with advantaged childfen,'and of

stories with advantaged second graders all contr1buted sig-—

\‘,:nificant amounts of variation. S e
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. Table 13
o Estimates of Parameters for Grade by Degree of Disadvantage by
Test Form Interaction in the Second Experiment
Tost Form . "
Degree of Picture- ~
Grade __Disadvaritage Models ° Slides book Stories
_ Advantaged = .35 =31 LU Bt
Second - :
Disadvantaged ~2.19* -.06 .16 -.44
Advantaged -.48 .78 1.57% .10
Fourth

Disadvantaged  -1.37% -1.16* -.29 .28




Degree of Association

- The degree of association (Hays, 1963) was also
computed for each of the significant main‘efféczs and
interactions. As can be seen from Tables 7 and 8, the
factors of grade, degree of disi&vantage, and ethnicity
accounted for the largest amounts of variation. The
factor of test form accounted for approximately five
percént of the variation in the first experiment but less
than one percent in the second. All of the interactions

in both experiments each accounted for approximately one

- percent of. the variation.

Simple Main Effects of Test Form

To examine the effects of test form among advantaged

_ and disadvantaged children, simple main effects of test

form at each level of dekree of disadvantage were computed

and are presented in Table 14. The mean performance of‘
children by test ‘form and degree of disggvanﬁége'are pre-

sented in Table 15 and Figures 1 and 2. In both eipa;i-

‘ments, the ?imple éain effects of:test form among thé
‘advantaged children were significant (p < .01). In the

first experiment, the simple main effect of test form among

the disadvantaged children was also significant (p < .01).

In- the first experiment, among the advantaged children, the’

picture-hook (II) resulted in significantly higher per-

formance than the stories (I) form (p < .01). In the

71



Simple Main Effects of Test Forn fb'r Advantaged and

 Table 14

Uisadvantaged Children in Both Experiments

-

SN
A,

Experiim’xit I
Source df . MS F p
~ Test Form at Adv. 3 44.82 4,56 <,01
Test Form at Disadv, 3  65.98 6.72 <.01
Error 394 9.82 .
‘ ‘Experiment II
____source af S F p
Test Form at Adv. 3 31.71 3.17 <.01
Test Form at Disadv, | 3 12.74 1.27 NS,
' Error 754 10.01
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second experiment, among the advantaged children, the
~picture-book (11) form, the—medels (IV) form, and the
slide‘(III) form ail resulted in significartly higher
performance than ;ua stories (i) form (p < .05). In the
first experiment, among the disadvantaged chiidren, ooth
‘the slide (III) form and the picture-poog'(lf)“férm reeulted
in significantiyvhigher petfotmance than the stories (I) l
form (p < .01). In addition, the slide (III) form resulted.
in significant1§'highe: performance than the models - (IV)
form (p < .05). In the second experiment, the simple main
 effect of test form among the disadvantaaed children was

not significant.,

Effects of Ethnicity in ggperinents I and 11

~ In the f1rst experiment the edvantaged and disadvan-;”
teged schools differed in terms of the ethnic identity of °
their students. thle the d1sadvantaged school enroiled
almost all non- white students, the advantaged school en-]
rolled approximately equal numbers of white and nonnwhite
- students (see Table 2). Table 16 and Tigure 3 present ~the -
means and standard deviations for white and non-white stu-

L3

'dents in both experxnents on each test form. ‘An additionel ,'i

P L e A

,;analys1s of variance was computed ?er the et fects of urnd¢’~epw
. Sfe
ethniczty. and test form for children in the advantaged '.,w'“
school in’"the first experiment. - The results of this

- . analysis are presented in Yable 17. The factors ef grade,
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Al 38ble 17
MAonilchm'sParfommthanmtagede\ool
in the First E'xporimnt ty Grade, Ethoizity and Test Form
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ethnicity, and test fﬁf@ ﬁerejsignificant p < ;Oli{' of
. primary interest in this‘analysis was che;interactign of
~ethnicity and test form. Although this interaction in both
experiments was nec\significant, the Simplejmaiﬁ effects
of test form for white and non-whité students in eech
experinent were cohputed and tﬁexreeulte preseniee in
Table 18. Each simple ‘main effect was significant and the
Newman-xeula procedure revealed the following signiftctut*
. differences between méans. among the white students in
. the first experiment, performancevon the picturowbook (II)
" form was greater than that on the stories €1) forn (p < .05).
'among the white students in the second experiment, perforu- ,d'
‘ance- on the models (IV). slides (III), .aé.picture-bodk
;;””"“ (I1) forms was greater than that on the stories (I) forn -
| - (p < .01); among the non white, advantaged ckildren in the . ;
. ‘,efirst expnriment, perfarmance on. the picture-book (II) '_-;;jf

i)

~ form was greater than thatwon the modeis (IV). and: etaries 5
| (1) test forms {p < .05, .01. respectively), aaong the d&n-f‘“"
white’disadventaged children in the first experinent, per—
formance on the picture -book (IT) and the slides (III) .
for?s was greater than that on the stories (I) form
‘ '(p < ,01) and performance on the. slides (III) forn wss .
R Ef__elso greater than that on -the nodele (v} ‘form (@ < .05):_
o —~f  and finelly. among the non-white child“wn in the second -
"‘experinent, performence onfthe slides (III) rorn,ﬂns

""greater than that on the stor{es (I) forn (p < .05)

\ : N .~ B . _‘ . ., .
: ; .. Lo , A
. ..“.’. I3 . . v B ~ W - — .
- - S . PR . R g .
- - —y g - . - AN
Provided by ERIC S L . e Ty, e . B
R N . o . * . A ,
- . T . e - F v e . U
¢ ' R i ~ . . .
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Table 18 e
o Simple Main Effects of Test Form fur-White and Non-Miits
Children in Both Experiments ~
. Bxperiment I
Source - df  MS ' F p
. Nan-white, ‘advantaged 3 w3 <08
White, advantaged 3 48.68 5.72 . <.0L
Error - 181 8.52 A
oy ‘ :
Non-white, disadvantsged 3 - 65.98 6,75 © <.01
" Error - 94 9.82
- Experizent ‘11
Source & ws F _»
Non-white 3 “33.04 380 <05
nite . 3 84.17 8.4l <0l
. Error 754 10,01 | -
. \[ o i .
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Summary of the Results

The major findiﬁgs of the present'experlpents'hey be
- summarized as follows: )
| 1. In both experinents' fourth-graders outperforled
second-graders and advantaged children ou*perforaed
) disadvantaged children. ¢ | n
2. In both experinents, white cﬁildren outperforned
_ non-vwhite cﬁlldren;’ In the first experiment;

»

however, this conparxson was nede enly within the ;
| advantaged school. i _“ ' _ T
) 3. In the first{eiperimen;; the slldes,(ill)ﬁqu_ _
plcturerboek (11) teec'forms resulted 1§fﬁ1§heet‘j'f'"'
parform%nce; while the sbstract stories (1) form .
e '“qe ‘:resulted\ln leweSt performance. ~ In the second
w“experiﬁeei\ the_models (IV), slides (III), and .
picture-book (I1) forms- resulted in equally higher
. 'performance than the stories (I) form. These !
' Apatte:ns wers the Sane among both advanteged and

dxsadvantaged chlldren. : S

/\ ’ — - ' ' &

L e i e ™ By




. DISCUSSION
dTo review, the present experlments were designed to
‘test the followzng hypothases: .
,1) ‘that older children, fourth- graders,would outperform
younger children, ‘'second- graders, ea a problen-
. solving test; - s »
| 2) rthat children from an edvantazed background (that is.
',attanding schools which did not meet any of the Fed-
“—eral criteria for Title I funds) would outperform
_children from a disadvantaged* ackgxaﬁnd (that is at- -’
m‘tend1ng schools which dzd meet or exceed several of the
Federal cxiteria) on that sane problem solving test,.

"7' i.' 3} that white ch11dren would outperforn non-white child-

— . . s

e . . ’
L

ren on the ‘same test' and - R }

4) that dxsadvantaged chxldren would'score highpst on :
the most concrete form of the inventory-while,ad-_
: vantaged chzldren s scores on the four teStyforns

' —f;"*’f. ',would not differ signzficaniiyc o S e B}

AR Grade and. D‘gree of.Bisedvantag;iDifferences ﬁe‘g L‘r

.hf».w,lf ' With respect to hypothoses 1 and 2 the results of

“"“—“”—”hoth exporiments lend addit neidsupport io the importlnce Loy s

N\ - o S .

L:,.—- PASSERSEEES LN . : . . .

IESHE

ppe— el |
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of ege andenvianmegtto the development of cognitive -
abili:ies.} In both expef@pents, the fouftp-gr&d:rs”out-
performed the seéondfgrsde;s and the advantaged childrem—
outperformed tﬂe disad?antag*d children. In addition; int/{
both experiments, the interact1on of grade by degree of o
disadvantage was significant. Advantaged £ourth-graders

: alvays outperformed all other children. Thus, the presené
reeul;s‘qre cons%stent with the developmentil research'ef_

"Inhelder and Piaget, and the research of many. investigatote

SE fniq;the\effects of social class upon cognitive developnent. o

Together, these two factors appear to acecunt for a-very |
sizeahle twenty one to twenty- eight percent of the variance ’

‘of each experinent.

s | - Differences Due to Test Form f; '

« Diffefences due to ‘the various test forms will be dis-f
cussed prior to a discussion of the differences due to .
e;hnicity. “With r pect to hypothesis . the nain effect

-\ _;«Bf;test form in bo;h experimento was s;gnificagt? but the

' ; 1effect§ of the various'feét forms, themwselves, was net con-

i . ¢ sisteet;} Inszfiggexperzments, the stories (I} form ‘of the

s test the most@bstract form, resul*ed in’ poorest per- Y

formance, but in the £irst experiment‘the nodels (IV) form

L —of the test,fthe most concrete form, also resulted hn.

L~

"‘i" signifleantly poorer pettormance than the i}termediate test‘t;

forms'“uhile-;n the second experiqgnt. ths models (IV),

‘resulted 1n



equally‘higher'performanee than the stories (I) form.
Two signzficont interactions 1nvolv1ng test’ form help
to 1dent1fy the inconsisteucy of - the ‘results: . those of
grade by test form and grade by degree of disad?aﬁteﬁef'
by tes£ form. In both experiments, ‘in the grade by test
o . form 1nteract10n, performance on the models (IV) form
‘exceeded only that of the stories (I) form wieh»onenexcep»
tion: ‘the foorth-graders in the éecond exoetihentfiﬁﬁose';”
§e¥§%rmancc on the nodels (Iv). exceoded the performances 7
of the ch11dren on all other forns. 'In the grade by degree
of o*sadvantage by test form interaction. in. fhe 'second ex- N
- nerlnen‘ f';:r,zaance on the models (IV) formkexcee&ed or . ‘
e ‘~~ov¢‘1ed thiat of any other form*except for &1sadvantaged . M/>5“‘
seoondfgrader The Maracuilo- Levin procedures revealed |
that the effect of the models (IV): with disadvantaged.:
- chiliren contrlbuted a s1gnif1cant amount. of variation to : »
E ' :the 1ntercctaon Mcrnct Thus, one. may- conclude that.: :the 3_“f
;models LIV) have a S1gn~ficant effect but.that effcct -
Jf>aopear to be dcerxmental among the disadvantaged. younger

e

-‘1 i"). v Childreno . "' . . ‘“ . .‘.‘,.A g :_JJ - :, , L ,,5‘_':2';;_5';";\ ‘« o
f .
.

B . L " . “/‘v E

*"f*“”“‘”’ It may be helpful at tbis poipt to recall the cbnc&rn

‘gﬂ;:_expressed by Piaget (1979) thatbthe concretenesv of viSual e S

SO learning aids no; become an end in, itse1£° that 18 it nust

";_;_,_nso be confused with the pro»ess of thcuzh§~-the opetttionz
- [ _
performed on. the content of the - pictgre; or models.- #he .

pictures and modr1§ weve supposed to- enhance cEIIaren 5
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(especielly disedventeged children's) performance on &n

ebstrect‘tesk ’the problem-solvin{'test because the con-

-tent-~the concreteness--of the materials would be closer ,ef;»w

'to thetnq;urel‘reptesentetione of thought of ‘the cbildren
at their-%erticﬁlar stages of defelopmeht. ‘The underlying

_lssunption wes that the closeness to the natﬁrel mode ef JNT «f

repreaentetion of thought would make the’ operations ‘of

thought casier, 0

ig;ffornence levels nay be an indication thet Piaget's concern

‘.'"“\tbeir own discoveries, the increamed realism and concrete-"

)

was well -founded. - The content of the nodeis alone was. net
sufficient to increase the cognitive operetions with the

-enbriels on the part of children. _One_of .the. reesons :or

this inability may be that, as with the Cuisennire lateriels.

"-uhen children are not alleued to manipulate then and neke

. ness edds nothing.-/uanipulation, 3.8 the Piagetien senst,'“
5

/

in the pteaont oxperiuents were not allowed to hzndl% ‘the

‘modols in- ‘any way, the modele may have been no more effectivei”?

than the slides or picture book forns. The queation of -

l ‘ﬂﬂiPUIation is fherefore one area of necessaty future mn'lt.__f"""~

e

On the other hand, the extre deteils of-~ threev~<:‘ ;

| :dinensionelity and color‘ney heve actuelly interfered
. with the perfornence of some chiIdree. Trevers (1967) end
:Dwyer (1967,ua970) denonstrated that ﬂpre HJL

That the nodela did net result in the higheet per- ! B ﬂpi

N t

iSJextremeIY ilportant»(SigeI. 1969} and, since the c} d -a745¥



S | B 8T
Ioorning aids,/fn genoral. do not. énhance perforaanco._ Gib-*V
. "‘son (1954) pointed out thnt if the task to be learnod ro-f"
A Vf,,u;ﬁgiff’ tho discrininstion or identificntion of si;nificant
'~detuiio.in tho taplgys. then too many cues may 1ntorfere S
:with tho child's ability to idcntify tho relevant onos.. Tho gg*ti
Purdua Inventory doos roquire childron to notice dotcils in .
| ! scenes and,nake gonoralizations about them (Feldhusen, ot
| ;.1.,‘1972 Speedie, et 8la,: in press), but the color and
.threo dimonsionality aro~;;t cruciai or necessary to. tho
solutlon of any of the problgms. Thus, they were 1rrole-'ﬁf
mﬂﬁmvaot to the £ina1 task os in Sigel's (1954) rosearch, but
&Zhe§ nay have n;dp tho job of locatin; the relevant details
- . move diFficult. | ' o |

Purtharnoro. the apparont finding that the modals i,rt e

_ hurz the'perforaance of younger children-and'disqdvnntagod ;‘ﬁg::;ﬁg

"""" : f? ,':childran uost lends additional support ‘to Rohwer s (1970) ““;NS o
"'contention that the lnnguagoﬁacconpanying an inago is also

A »«1nportant. Ho point outitpat the paired-assoctstos.tnsk

e involving tha two - nenbors of each pair and the forn;tion

94 S-.a-1~

cen ﬁapplied to the tasks required of Childton 1n th,_Prdbleﬁ"P'
£ | v ,tn‘i_‘m?.g mﬁéﬁuu
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picture, the slide, or the model) and the accompanying ver-
bal description and then evaluate (i.e. manipulate, or
transfore. in the case of redefinition items, for exampls;
Speedie, et al., in press) the alternatives provided accord-
ing to the associations previously formed between the image
and the narrstive. He suggests tﬁat children are sble to

8

some verbal representation, and that older children should

use images effec*ively only when they are accompanied by

be more likely to use images spontanecusly than younger
children. Thus, the older, advantaged children may have

been better "‘equipped" to handle the most ”renlistic" test

form. ’ N

Differences Due to Etanicity

The question of verbal representation.'or language, is
slso inpoitant becausa the language uséd on thz forms of
the Purdue Problem Solving Inventory écnnot be considered
entirely '"culture-free," even though a special effort was
made to reduce cultural bias in developing it. Specifically,
the language on the inventory is Standard English. Signi-
ficant research with language differentes between white and
non-white cultures indicates that there are distinct dia-
lects and that children famil;ar with one are not able to
operate effectively with the other without special training
(Barstz, 1969; Rystrum, 1969). The Purdue Inventory, while
making use of pictures and models, does present a cohsider-

able amoun: of verbal material. Although 211 of the verbal
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it ¢ deccriytions, directions, and alternatives are presented
o7 tape ¢ minimize reading difficul-ies, the use ¢ Standard
tngliish may have mude mere dirficult for non-white chil'ren
the interprezation cf that language with respect tc the
conternt of the images pro .ded ¢r, in the case of the all-
verbal form, with rc:pect tc the creation and manipulation

of the children's o»" images. In both experiments the

effect of ethnicity accounted for approximately ten percent
of the total variance. (It should be recalled that the
analysis of ethnicity in the first experiment involved

only advartaged children.) White: always outperformed non-
whites. in addition, in the second experiment, a signifi-
cant degree of disadvantage by ethnicity interaction was
obtained. In this interaction the menﬁs of advantaged and
disadvantaged white children differed significantly from

each other and from those of non-white children, but the
means c¢f{ the adwvantaged cond disadvantaged non-white child-
ren did not differ cignificantly. Thus, the language used

on all forms c¢f the problem-solving fest may have bissed

the test in favor of white children. This is a second wrea

of necessary future research.
Another interesting pattern of results was obtained,
however, concerning the effects of ethnicity. It should be
recalled that the disadvantaged children in the first
experiment were all non-white; thus, the quels (1IVY form,

in actuslity, resulted in a decrement in the performance of



non-whiie second-graders in the first experiment. The
results of the simple main effects of test form for white
and non-white students in both experiments indicated thnt
the performance of tpe white children on the models (IV)
form was always greater than that on the slides (III) and
picture-bock (II} forms, but"tﬁat of the non-white children
was lower in comparison. In other words, the models (IV)
rezulted in a decrement in performance among the non?ﬁhite
children, which Qas largest among the second-graders.

This rescit is indeed surprising, since an obvious
difference between the models (IV) form of the test and
the slides (III) or picture-book (II) forms is the exten-
sive {.ill-color, multi-éthnic illustrations. To be con-
sistent with a developmental theory, one may propose that
the additional details of three-dimensionality and color in
the modals, irrelevant to the actual problem-solving task,
placed additional strain on the already 'underdeveloped"
perceptual or cognitive skills of minority-group children.
However, in the second experimeni. non-white children of
advantaged status were involved as subjects and these
differences were not so pronounced. »

Another possible explsnation is that the additional
details of color and three-dimensionality resulted not in
greater cognitive, but rather affective, involvement. In
other words, the sight of so meny non-white children in

the models may have been such a novel and motivatiag



stimulus to the non-white children that their performance
on the problem-solving task, itself, was gffected negative:
iy. )

Little research exists on the use of ethnic illustra-
tions in learning materials (tcher & Johnson, 1969;
Whipple, 1564, Niemeygr, 1965) but the work that has been
done has demonstrated both cognitive and affective effects
of such materials. The use of color, itself, as a variavle
in learning materials has been shown to be ar. effective
tool for increasing both learning and interest or atten-
tion (Dooley & Harkins, 1970). Thus, a third ares of
necessary future research is the effect of the multi-

ethnic illustrations in the problem-solving test.

Additional Considerstions

It has been suggesied in previous sections that the
chi.dren may have tc actively handle or manipulate the
models before the additional concreteness can enhance
the cognitive operations involved in the probléitibivina
tesk. The details of color and three-dimensionality,
irrelevant to the final task, may have made the job of
isolating the relevant details of the problem situations
more difficult. The language used on the four test forms
has also been identified as a possible source of bias
against disadvantaged and non-white children. However,

other factors masy have also influenced the resuits of the

present experiments.
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One possible factor which may have contributed to the
differences in results between Experiments I and II and

from the experimental hypntheses may be that the tests were

ta

not sufficiently reliaple. The onlywlata available en the
25 item test forms are for advantaged children. The test-
retest rTeliability of .70 for the abstract form, and .69
for the giide form are moderately good at best. Estimates
of reliabilities (KR-20's) for all of the test forms from
Experimgnts I and 11 do demonstrate some consistency in
both experiments (see Table 5). However, no test-retest
data is available for disadvantaged students or for the
picture-book and the models forms of the test. This is

a fourth area of needed future research.

It shoﬁ{ﬁ also be recalled that the samples used in
both experiments differed significantly from each other.
The grand mean of children in the seccnd experiment was
significantly lower than that of the childven in the first
experimsnt. Both schools used in the first eiper%gent
failed to meet the criteris for the disadvantaged~€ktg;ory
hfﬁ?&amthree schools used in the second experiment did ﬁeot_
severai'hf\thé c;iteria. The higher level of performance
by the children ir the first experiment ~ay have, there-
fore, masked some of the differences due-?g test form.

Another prlanntion which ray help exﬁlfin the poor
performance of the children on the models (I¥§ may be that

the four test /forms did rot differ significantlyionou;h !

T
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/
on the continuum of abstractness fp concrateness. The

classification of visual experienceskproﬁbsed by Edling
(1966) includes a number of audio-visual aids other t :sn
cartoons. His classification includes motion pictures,
still pictures, paintings, photographs, sketches, in that
order, in addition to cartoons, Qh; are the least
"realistic" in that scheme. PRy the same token, models is
the least realistic class among authentic situations, socio-
drams, pageants, pantomime, _ablecsu, puppets,. debate, demon-
stration, objects, and models. Thus, the models gl?i,‘
slides (III), and picture-book (II) forms may have resulted
in similar performance because they were too close together
on the proposed continuum. Thezcoefficient of equivalence
between the models-slides ana iﬁe-modals-picture-book forms
were .73 and .83, respectively. Thus, this pos;ibility is

a real one and suggests that, in the future, the test forms
be constructed further apart along the continuum from each

other.

Summary

Four forms of thes Purdue Problem Solvihg Inventory
were developed. They were designed to form a contimuum
of realism in terms ~f the representation of thefitens.
themselves. One form involved the use of three-dimensionsal,
€ull-color models of problem situations (1V), u second
foram used black and white line drawings of the sagme¢ scines

presented as slides (IiI), a third form used the drawings
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printed in 2 test booklet (11), and a fourth form presented
all-verbal descripticns of the scenes without any form of
picture at all (I).

The four forms w;re administer-d to two samples of
cecond- and fourth-graders from several schools in Indiana-
polis, Indiana. Schools were selected so that equal pro-‘
portions of advantaged and disadvantaged children were
involved.

The results of the present experiments were discussed
in terms of four experimental hypotheses. First, &s pre-
dicted, older children outperformed younger children.
Second, children from an advantaged bnckéround outperormed
children from a disadvantaged background. These two results
were consistent with extensive research in the area of the
development of cognitive abilities. The factors of grade
and socio-economic status have been shown to effect per-
formance significantly on a number of verbal and conceptual
skilis.

With respect to the third hypothesis, white students
outperformed non-white students. In both experiments,’
glmost ten percent of the variance was accounted for by the
factor of ethnicity. In this connecticn, s model proposed
by Rohwer was discussed. Task requirements on the Purdue
Inventory may be similar to thohse of the paired-associates
task. VWith this task, Rohwer has found that the nature

of ths verbal representation accompanying the image is as
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ilpo}tant as the ''realism' or concreteness of the imagm,
itself. In the case of the Purdue Inventory, the llm
used was that of Standard English, which may have hindqiilf
the ability of the non-white children to cperate oiftctﬁg!ai
with the images provided or their ability to create thaif
own imsges. _

It was also noted that the effect of ethnicity mani-
fested itself in terms of a differeht pattern of performance
on the four test forms. Specifically, the performance of
non-white children decreased on the models (IV) form com-
pared to that of the slides (III) but that of the white
children in the same comparison increased. It was proposed
that the multi-ethnic illustrations in the models may have
negatively influegéed the perforg;nce of non-white children
by increasing their affective involvement.

In terms of the fourth hypotheéis. children given some
form of image to accompany the verbal description on the
problem-solving tesf outperformed children only given verbal
descriptions of the problem scenes. On the other hand, tho.
most realistic form of thé test; the modeis (IV), did not
coneistently result in the ngpgﬁz/performance It may
have been that the additional de€§i35 of color and three-
dimensionality added nothing in the way of relevant inform-
stion and may have made the job of isolating the relevanf
¢rom the irrelevant information more difficult, or it may

hsve been that the effect of concreteness was lost because



children were not allowed to actively manipulate the models,

Other factors which may have contributed to the differ-
ence in results btetween Experiments I and II were alsc dis-
cussed: the lack of sufficient information concerning the
roliability of the four test forms, the difference betwzen
the iubject samples in the two experiments, and the suffi-
ciency of distinctiveness of the four test forms from sach
other on a continuum of concreteness or realiss.

Several areas of needed future research were pointed
out: the effects of multi-ethnic illustrations upon the
affective and cogﬁitive invoivement of childr;n, the use
of standard ve-ius non-standard dialects in the verbal
narrative on the problem-solving test, the reliability of
the instruzents, especislly the models (fV) test form, and
the pcssible need for children to actually hanile the
models,




CHAPTER V

~

Conclusions of Both the Concept F-ormation and Problem Solving

Experimants

The factors of grade and SES in both cxpcrin@te proved to be
significant in the prasent experiments, thus demonstrating the
importance once again of maturational and savironmental factors,
end thair interaction, in the developmant of cognitivs abilities.
The addition of a greater dagree of concrateness or realism in
the mode of presentation of test stimuli does affect tha
performance of second and fourth grade children. Ths cttpct 9_!
concretaness manifested itself in different ways for the concept
formation and problem solving tests, howevar. In the case of the

concept formation test, significant interactions wers obtained
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betwaen the factors of SES and Test Mode on conservation problems.

Disadvantaged children outperforaed advantaged children on

only the most concrete test form. On the problem-solving tests,
howevar, no SES by Mode inturactions were obtzined, but the main
effect of Mods vis cimificdt. Both advaitaged and disadvantaged
children performed best, but differences between adventaged

and disadvantaged children persisted, on the more concreve forms

of the problem-solving inventory. .

The results of thz present studies have generated additional
gquastions. First, since children were never allowed to manipulste
sny of the "msnipulable” comcrete test forms, the value of these

pew forms may not have been fully explored. The results of bLoth



cxéadnm:n demonstrated very similar psrformance ‘icvnh on
the pictuxe. slide snd/or film, and model or actual-obiject

. forms. Thus, the lsck of manipulation on the part of Ss may

- have reduced the real difference betwsen the forms. Ssco;xd.
the difference {n results between procblem-solving an:d concept
formation teets points to the need for more examinstion of the
differences between thes: abilities or skiils. While both
instyuments have underzome considerable developexnt, they must
still be, considered experimental instruments. Only preliminary
iort Las been completed which attempts to analysze the specific
abilities required to perform satisfectorily on the tests. In
the case of the concept formstion tui. differences in resulta
were o’p't‘ained on the two types of items. Obvioutly..‘tho_na:nt-
of the different sbilities involved on the tests and thaiv
relation to the chaructcrh:i.cs of advantaged snd disadvantegsd
pupils need to be researchad before global atatementa about
problem-solving snd coucept formation can be aldg,-—-
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APPENDIX 1t

PROBLEM-SOLVING TESTS
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SCRIPT - MODELS FORM

Hello, boys and girls. ﬁe are going to do something
today we think you will enjoy. We are going to show you
some models like this one (show model). When we show you
models like thesé, we want you-to look at them ciosely,
because we are going to ask you some questions about them.

Now we are going to pass out answer bobks. When you
get your book, put your name - your full name - and your
grade on the lines on the cover; If you have any questions,
raise your hand and we will help you. (Pause 15 sec.) OK,:
turn to page 1 in your books. We are going’to do the first
one together, as an example. | | |

\i am going to read the paragraph at the top of the ghge.
You read silently as I go along. -

Look at the moéel closelyl We §o not know what is going
on. What do you think would be the best question for us to
ask if we wanted to find ou;‘what is going on in the modei
Look at the three boxes below. Put an X in the box that Has
the best question to ask.

A. Why is the door so big?

B, Why is it snowing?

L3

C. Why is the small boy trying So hard to open tij door?
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Go ahead and put an X in the box you think has the best
question.
(Pause 7 sec)

1 am eonine
- ——— ’--.Qa

tc tcll you the aunswer this time. 'C" is
the answer. Why is the small boy trying so hard to open
the door?

Now, turn to page 2. Now you can do the rest on your
own. I will not tell you the correct answers each time.
Here is number 1. (show model)

What do you think the problem is?
A. The boy's dog is lost.
_B. The bby-broke the dog's rope.

C. The boy thinks his dog has run away.
(Pause 7 sec) | ; ‘

Nulsérkz. fshow model) What is the problem here?

A. The boy sees sﬁmething that frightens hinm.

B. The boy is afraid it xill rain.

C. The boy {s afraid his tent will fall down.
(Pause 7 sec) S
Number 3. (show model) Now I am going to ask you to do
something different. 1 want you to pick the best question
to ask to help figure out what is going on in the model.

Put an "X“!in.the box you think has the best question
to ask. o A

A. Vere the 3 boys mesn to the small boy?

B. Are the bocks 1nterest;ng?

C. Can they get a drink?

[4
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(Pause 5 sec)

Number 4. (show model) Here is another model. What is the
best question to ask?

A. Why is the house so large?

B. Why is the girl running toward the boys?

C. Is the small boy her brother?
(Pause 5 sec)
Now turn to page 3. Look at this next model. NunSer 1
again. (show model) Now, I want you to figure out the
"causes of the problem. These 2 cars just had a smashup.
What do you think is the best guess of the cau;e of the
accident?
A. The black car s1id on ‘ice.
B. The white car was going too fast.
C. -The sun was too brighf.
(Pause S sec)
Number 2. Which one of these three is the best guess of
the cause of the accident?

A. The sun blinded the driver of the black car,

B. The stop sign was too smail to see.

c. iThe black car was driving too fast to stop.
(Pause S sec) "
Number 3. (show model) Here is a new model. These kids
are on a committee, The committee must give a report
qbout the Indian Geronimo. Which of these three questicns

should they ask to be sure they kﬁowuwhat to do?
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A, Will we still get recess after the report?

B. Did Geronimo kill General Custer?

C. How long should the report be?

(Pause S sac)
" Now turn to page 4. (show model)

These kids have to plan a perty for Halloween. Their
problem is that they nved quite & bit of money ; they need
their teacher's permissiocn; and the party must be held on a
day when there are no other big events. They find out that
they have the money and October 29 is a good day. Do they
have enough information to go ahead planning the party? Mark
"Yes'" 1f you think they do; "No' if you think they do not:
or you can mark "Don't know'" if you don't knew if they have
bnough informetion. _

{Psuse 7 sec)

Number 2. (shéw model) This boy wants to build a‘node;
airplane. He knows that he needs a razor blade, glue, blue
snd yellow paint, nqg a ruier. He gets s razor blade from
his father, a ruler from his desk, and glue from the basement.
Does he have evcr&thing he needs?

(Pause 7 sec) |

N&u turn'to page 5. Here is the next model. (show model)

A boy is going to put some books on the shelves. What should
he be sure to notice or think about?

A." How many books are on the éﬁolves?

B. VW¥ho put the bookcase where it is?
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C. Where will he set the books when he gats to the
shelves?

(Pause S sec)
Number 2. Here are three things the boy could do. Which
would be the best thing for him to do first?

A. Ask the boy who is sitting at the table to hélp.

B. Put the books in the box.

C. Place the books on tob of the bookshelf.
(Pause 5 sec) .
Number 3. Here are three more things the boy cokld do.
Which would be best for him to do first?

A. Set the books oﬁ the table.

B.° Push the table over by the shelf.

€. Kick the box out of the way.
(Pause S sec)
Now turn to page 6. (show model) Here is the next model.
This boy went down to the basement to play.” He decided
to make a playtown out of some things he found there. He
wanted to pretend that the.town was real and that a flying
saucer had landed in if. He imagined that the police ran
out of the police station to see what had landed. What
thing could he use for abjail cell?

A. A room in the dollhouse.

B, An old padlock

C. The bird cage.

(Pause 5 sec)
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Number 2. What thing could he use for the sun?

A. The window.

B. The lamp.

C. An old record.
(Pause 5 sec) |
Now turn to page 7. (show model) Here is the next model.
This ball is caught on the roof. Now look at the three
choices in your answer book. What is the ﬁgst unusual way
for these children to get the ball down? By unusual we mean
a way most people would not think of.

Is it picture A?

Picture B? or

Picture C?

(ol

Fsuse 5 sec)
Number 2. (show model) This girl has hung some laundry out
to dry, but she has used up 8ll the space.on the line and
still has some laundry left over. What is the most unusuasal
way she can dry the left-over laundry?

A? |

B? or

c?
(Fause S sec)
Number 3. (show model) These children's swing has broken.
They now have no place to swing. What is the most unusual
way they can fix it so they can swing?

A, ?
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B? or

C?
(Pause 5 sec)
Now turn iu page &. (5 iri ie going to
hang a picture in her room. But she has the the hook
very clcse to the edge of the frame. What will happen-
if the girl hangs the picture on thé’wgll?

A?

B? or

c?
.(Pause S sec)
Number 2. (show model) This girl is going to mix some of
the red and white paint’tcgethergwﬂwhat will happen?
| A. She will get a pink rolor.

B. She will spill all of it.

C. The paint will dry up.
(Pause 5 set)
Number 3. (show model) . What might happen if you piled
some more boxes on the second shelf?

A. The cabinet migﬁt'fall over.

B. The shelf might break under the load.

C. The boxes might not fit.
(Pause 5 sec)
Now turn to page 9. (show model). Here is the next model.
This girl's room is‘very crowded. If you wanted more room

to store things, where would you put them?
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A. Out in the hallway.

B. In boxes under the bed.

C. In somebody else's room.
(Pause 5 sec)
Number 2. (show model) These boys have to move the dresser
upstairs. How would you do it? | |

A. Empty out the drawers,

B, Carry it up just like it is..

C. Carry the drawers up first.

(Pause 5 sec)

" Now turn to page 10, (show model) This girl's school desk

is wobbling., (Wiggle string) What could she do t¢ make if
steadier?
A. Get a higher chair.
B. Place a piece of folded paper under ons leg.
C. Press down harder with her pencil. —
(Pause 5 sec)
Number 2. (show model) In this picture a window pane is
broken. What could-the bof do to.stop the cold air from
coming in the broken window?
| A. Put a piece of cardboard over the window pane.
B. Put a chair in front of the window,
C. Build a fire in the fireplace.
(Pause S sec) d—
Number 3. (show model) This girl is finishinz & test in

school: Before handing it to the teacher, what should

she do?
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A. Check her work.
B, Write a letter té a friend.
C. Copy her answers on another piece of psper.
Now close your books and make sure your name is on the first

page. We will come to your desk and collect your books.

.
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SCRIPT - SLIDES FORM

Hello boys and girls. We are going to do something
today we think you will enjoy. We are going to show you
some pictures like this one (show slide). When w; show'
you pictures like .hese, we want you to wadch them clogeiyi
becsuse we are going to ask you some questions about the :
pictures.

Now we are’going to pass out answer books. When you
__get your book, put your name - your full name - and your
grade on the lines on the cover. If you have any gquestions,
raise your hand and we will help you. (Pausevlslsec.) 0K,
turn to page ) in your tooks. We sre going to do the first
cne togethar, as an exanple.

.. I am going to read the paragraph at the top of the ‘page.
'Yoq read silently as I go along.

Look closely at the picture. Two girls are arguing over
who is going to play with the doll. What might hsppen if |
th?y keep pullirig on the doll? Look at the three boxes
- below. Put an "X" in the box that te11§ what might happen
if che girls keep pullihg on the doll.

A. They will take turns playing with it.

B, One of the girls will win.

C. The doll may rip.

Put an X in the box you think tells what will happen.

(Pause 7 sqc)
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I'm going to tell you the answer this time. "C'" is the
snswer. The doll may rip.

Noﬁ, turn to bage 2. Now you:can do the rest on ycur

~-own. I will not tell you the correct answers each time.

Here is number 1. (show slide) | | ‘
What do you think the problem is.

A. The boy's dog is lost.

B. The bo&nﬁfoke the dog's rope.

C. The boy thinks his dog has run away.
(Pause 7 sec)
Number 2. (show slide) What is the proglem:ﬁerel

A. The boy sees something’ that frightens him.

B. Th;ﬁboy is afraid it will rain.

C. The boy is afraid his tent will fall down.
(Pause 7 sec) 4 '
Number 3. (show slide) Now I am going to ask you to do -
‘something different. I want you to pick the best question
to ask to help figure out what is going}on in thefpicture.

Put an X in the box you think has the best q@esticn

to ask.

A. Were the 3 boys mcan to the small hby?

B. Are the books interesting?

C. Can they get & drink?

(Pause 5 sec) ' B

Nui£er 4, (show‘slide) Here‘is another'picture.» What is

the best question to ask?
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A. Why is the house so large?
B. Why is the girl running toward the boys? “7\
C. Is the small boy her brother? h
(Pause 5 sec) 7 '
Now turn to page 3. Lcok at this next picture. Numbﬁr 1
again. (show slide) Now, I want you to figure out thé
_cnuses'of the problem. These 2 cars just had a snashup.
What do you think is the best guess of the cause of the
accident? o - |
A. The black car slid of ice.
BfLmThe white car was going too fast,
C. The 'sun was toq‘brighi; |
(Pause 5 sec) _ _
Number 2. Which one of these‘three is the best guess of the
cause of the accident? _
A. The sun blinded the driver of the black car.
"B, The stop sign was too small to see.
C. The black car was driving too fast to stop.
(Pause 5 sec) |
Number 3 (show slide) Here is a new pictura. These kids
are on a committee. T§§ committee must give a report about
the Indian.Geronimo. Which of these three questions should
“they ask to be sure they know what to do? ‘ s
A. Will wegséill‘iit recess after the report?
B. Did Geronimo kill General Custer? | -
C. How long should the report-be?

(Pause S sec)
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Now turn to page 4. (show slidé)

- These kids have to plan a party for Halloween. Their'
problen is that they need quite a bit of money; they need
their taacher S permission, and the party must be heid on B
a day when there are no other big events., They find out
that they have the money and October 29th is a good day,';'”'
Do they have enough informatién to go ahead planning the'
perty? Mark "Yes" if you think they do; "No" if yoﬁ thiﬁk
they do not; or you can mark "Don't know"” if you don't know
if they have sacugh information.'

(Pause 7 sec) ‘
Number 2, (show slide) This bby wants to build a model
airplane. He knows that he needs a razor blade, glué, blue
and yellow paint, and a ruler. He gets a razor blade from
his father, a ruler from his d&sk, and glue from the baseneni.
Does he have sverything he needs?
(Pause 7 sec) Now turn to page S.

Hore is the next picture. (show slide) o

A boy is goiﬁg to pﬁt songﬁbooks on the shelves.} ¥What
“'should he be sure to notice or think’about?b |
| A. How many books are on the shelves?
B. Who put the.bookcasé where it is?
C. Where will he set the books when he gets to the
 shelves? | -

 (Pause 5 sec)
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Number 2. Here arc three thinks the boy éould do. Which
would be the best thing for him to do first?
A. Ask the boy who is sitting at the table to help,
B. Put the books in the box.
C. Place the books on top of the bookshelf.
(Pause 5 sec) - _ ®
Number 3. Here are three more things the boy could do.
¥hich would be the best for him to do first?
A. Set the books on the tabie.
B. Push the table over by the shelf.
- C. 'Kick the box out of the way;
,:~ ? (Pause 5 sec) Now turn to page 6. (show slide) f.
: ‘:ﬁ;re is the next picture, This boy went doﬁn to the
ba;ement to play. He decided to make a playtown out of some
things he found there. He wanted to pretend that the town
was real and that a flying saucer had lgndedvih it. He
imagined that the police ran out_of_qhe police station to
see what had landed. What thing could he use for a jail cell?
. A, A room in the dollhouse.
e B. An old padlock.
C. The bird cage.
(Pause. 5 sec)
Number 2. What,cduld he use for the sun?
A. The windsw,
B. The lamp. o
C.  An old record.

(Pause 5 -sec) Now turn to page 7. (show slidg)
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Z;Here is the next picture. . This ball is caught on

the toof. Now look at the three choicﬁs in your answer
book. What is the unusual way for these children to get
the bail 30?9? By unusual we mean a way most people would
not think of. | N

Is it picture A? (show slide)

Picture BT or (show siide)

Picture C?

(Pause 5 sec) T

~ —

Number 2. (show slide) This girl has hung some laundry
out to dry, but she has used up all the space on the line
and still has some laundry left over. - What is the most

unususl way she can dry the left-over laundry?

A?‘”: (show s1idé)
B? or (show slide)
é? : (show slide) | )

(Puu;; 5 sec) :
Number 3 (show slide) These children's swing has @rokcn.
" They now have no p#ace to sﬁing..wﬂhét-is the most nnus#i1
.uly tﬂey can fix it so they can swing? | o
At - (show slide) o .
- B? or {show_#lide] -
c? ~ (show -slide)

(Peuse 5 ng) Now turn to pigq 81 " (show slide)

3

R 1

—-—
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H
This girl is gding,to hang a picture in her room. But
&« the has the hook very close to the edge of the frame. What

will happen if the girl hangs the picture od the wall?

A? (show sll.de)
A.\\‘ B? or (show slide)
\.\ €? - (show slide) o

~
ORg?se 5 sec) |
Numbéz 2. (show slide) This girl is going to mix some of

the rod and white paint togethar. . What will happen?
A. She will got s pini tolor. - '
~_‘nf"’ She will ’spiu sil of it.
C. The paint will dry up.
(Pause 5 sec) | | '
Number 3. (show slide) What aight happen;if you -piled

-8

some more boxes on the second shelf?
A. The cabinet might fall over.
B. The shelf might break under the load.

’

'c. The boxes might not fit.
(Paus; 5 sec) Now turn to page 9. (show slide)

Here is the ngxtipicture, This'girl's r;on’is very’
crowded. If you wanted more room to'g;qge things, vﬂére
. would ybu put them? | ‘ | |

A. Out in tﬁé)hallway. |  ;

_B. In boxes under the bed.

C. In somebody else's room.

'(?ausé 5 sec) - \ // o,
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Number 2. (3hqy slide) These hoys have to move the dresser
upstairs. How would you do it?
A. Empty out the drawers.
B. Carry it up just 1like it is.
C. Carry the drawers up first.
(Pause S sec) Now turn to page 10, (show aliao)v
This girl's school desk is wobbling. What could she
do to make it steadier?
A Get a higﬁer ﬁhairf’* )
B. Place a piece of folded paper uﬁ#er one leg.
C. Press down harder with her pencil.
{Pause 5 sec) _ i | |
Number 2. (show slide) 1In this picture a Qindow pane is
'f broken. lhat could the boy do to stop the cold air from
coming in the broken window?
A, Put a piece.of cardboai&rgver the window pane.
B. Put a chair in front of the window.
C. Build a f{;é‘in the fireplace. - l .
(Pause 5 sec) - ' : |
Number 3% (show slide) This girl [ 13 finishing & test in
school. Before handing it. to the teacher, tht should she
do? ’
A. Check her work. |
R; Write s latter to s friend.
C. Copy her unswars»on tnothor piece of puper.
Now, closo your books and make sure your nale‘;s on the first.

- page. NWe will come to your desk and collect your books.
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SCRIPT - PICTURE-BCOK FORM

Hello, boys and girls. We are going to do something
todey we think you will enjoy. We are_going to show you
some pictures we have drawn. When we show you the pictures
we want you to study them closely, because we are going to
ask you questions about the pictures.

We will now givz everyone an answer booklet.: When you
get your booklet, do not open it. Put your full ngmb'b%
the first line and your grade on the second line, If you
~ have any trouble, raise your hand anid we will help you.":
(Pause 15 sec) We will do the first one together sn en
example. Look at the picture on the puge. Nhﬁt night
~ happen if the girls keep pulling on the doll ?

A. They will take turns playing with it.

B. One of the girls Qill win.

C. Thp.doll may rip.

I want you to put an X in the box that tells what will happen
if the girls keep pulling on the doll. Go ahead and mark
your X.

(Pause 7 sec)

1 am going to.tell you the right answer this time. "C" is

correct. The doll may rip.
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Now, turn to page 2. %You can do the rest on yeur own. I
will not tell you the answers each time. What d¢ »ou thirnk is
the problem is in this picture?

A. The boy's dog is icst.

‘B, The boy broke the dog's rope.

C. The boy thinks his dog has run awav,
Mezrk an X in the box that tells what the problesm is. (Fausc
7 sec) Now turn to page 3,

What is the problem here?

A. The boy sees something that Zrightens him.

B, The boy is afraid it will rain,.

C. The boy is afraid his tent will fall down.
(Pauyp 7 56¢)
Nowc;qrn to page 4. Now I am going tc ask you to do something
different. I want you to pick thg best question to ask to
halp'figure out what is going on in the picturs.

Put an "X" in the box you think has the best question
to ask. |

A. Were the 3 boys mean to the small boy?

B, Are the books interesting?

C. Can they get & drink?
(Pause 5 sec)
Now turn to page S. Here is another picture. What is the
best question to ask?

A, 'Why is the house so large?

B. Why is the girl rﬁnning toward the boys?

C. Is the small boy her brother?
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(Pause 5 sec)
Now turn to page 6. Loo' at this picture, Now, I want you
to figure out the causes of the problem. These 2 cars just
had a smashup. What do you think is the best guess of
che cause of the accident? Look at the boxes next to pumber
. .

A. The black car s51id on ice.

B, The wiite car was geing too fast.

C. The -un was too bright,

{Pausc 5 sec)

. Namber 2. (Which,one of these three is the best guess of the

cquse of the accident?
A. The sun blinded the driver of the black car.
B. The stop sign was too small to see. -
C. The black car was driving too fast to stop.
(Pausg S sec) |
Now turn to page 7. Here is a new picture, Ihese.kids ars
on 8 committiee. The committee must give a report about
the Indian Geronimo. Which of these three qu?stions shduld
they ask to be sure they know what to do? |
| A. Will we still get recess after the report?
B. Did Geyonomo kill General Custer?
)

C. How long should the report be?

{Pauge 5 sec)
Wow turn to page 8. Lodk at the top picture. Listen care-

Wy
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These kids have to plan s party for Halloween. Their
problem is that they need quite a8 bit of money;.they need
their teacher's permission; and the party must be held on a
day when there are no other big events. They find out that
they have the money and October 29th is 5 good day. Do
they have enough information to go ahead plsnning.the party?
Mazrk "Yes" if you think they do; "No'" if you think they do
not; or you can mark "Don't know" 1{f you don't know if they
have enough information.

(Pause 7 sec)

Number 2. Look at the second picture. This boy wants to
build 2 model airplane. He kncws that he needs a razor
blade, gluse, blue and yesllow paint, and &8 ruler. He gets
8 rezor blade from his father, a ruler from his desk, and |
glue from the basement. Does he have everything he needs?
(Pause 7 sec) |

Now tﬁrn,to page 9. Here is the next picture. A boy is
.going to put some books on the shelves. What should he be
sure to notice or think about? Look at the boxes next tc
number 1. | )

A. How many books are on the shelves?

B, -Who put the bcokcase where it is?

C.. Where will he set the books when he gefs theishelvéx?
(Pause 5 sec)

Number 2. Here are threec things the boy could do. Which

would be the best thing for him to do first?
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A. Ask the boy who is sitting at the table to halp.

B. Put the books in the box.

C. Place the books on top of the bookshelf.
(Pause 5 sec)
Number 3. Here are three more things the boy could do.
Which would be bast for him to do first?

A. Set the books bn the table. \

B. Push the table over by the shelf.

C. Kick the box out of the way.
(Psuse 5 sec)
Now turn to page 10. Here is the next picture. This boy
went down to the basement to play. He decided to make a
playtown out of some things he found there. He wanted to
pretend that the town was Teal and that a flying saucer had
landed in it, He imagined tha{ the police ran out of the
police station to see what had landed. what thing could he
use for 8 jail cell? Look at the boxes next to number 1.

' A. A room in thg dollhouse.

B. Aa old padlock.

C. The bird cage
(Pause 5 sec)
Number 2. What thing .could he use for the sun?

A} The window.

B. The lamp.

C. An old record.

(Pause 5 sec)
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Now turn to'page 11; Here is the next picture. This ball
is caught on the roof. Now look at the three choices in your
answer book. What is the most unurual way for these children
to get the ball down? By unusual we mean 8 way most people
‘'would not think of.
Is it picture A?
Picture B? or
Picture C?
(Pause S5 sec) )
Now turn to page 12. This girl ﬁas hung some laundry out to
dry, but she has used up all the space on the line and st;ll
has some laundry left over. What is the most unususl way
she can diy the left-over laundry?
A?
8?7 or
cY
(Pausé's Sec)
Row turn to pgge 13.. These children's swing has broken. They
Wow have no place to sﬁing.' ¥hat is the most unusual way
Eﬁqy can fix it so they can swing?
’ A? a
B? or
cr
(Pause 8 sec)
Now turn t& page 14. .This girl is going to hang » picture

in her room. But she'has the hook very close %o the udge
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of the frame. What will happen if the girl‘hangs the picture
on the wall?
A?
- B? or
c?
(Pause 5 sec)
Now turn to page 15, This girl is going to mix some of the
red and white paint together. What will happen?
A, She will get a pink color.
B. She will spill all of 1it.
C. The paint will dry up.
(Pause 5 sec)
Now turn to page 16. What might happen if you piled some
- more boxes on the second shelf?
A. The cabinet might fall over.
B. The shelf might break under the load.
C. The boxes might not fit,
(Pause 5 sec) . ;
Now turn to page 17. Here islthe next picture. This girl's
room is very crowded., If you wanted more room to store
'thiﬁgs. where would you put: them?
A. Out in the hallway.
B. In boxes under the bed.
C. In somebody else's room,

(Fause 5 seac)



Now turn to page 18. These boys have to move the dresser
uypstairs. How would you do it?
A. Empty out the drawers.
B, Carry it up just like it is.
C. Carry the drawers up first,
(Pause 5 §eé)
- Now turn to page 19. This girl's school desl is wobbl{ng.
What could she do to make it steadier?
A. Get g higher chair,
B, Place a piece gf folded paper under cne leg.
C. Press down harder with her pencil.
{Pause 5 sec)
Now turn to page 20. In this picture a window pane is
broken. What could the boy do to stop the cold air from
coming in the broken window?
A. Put a piece of cardboard over the window pane.
B. Put & chair in front of the window.
C. Build a fire in the fireplace. |
(Pause 5 sec)
Now turn to page 21. This girl is finishing a test in school.
Before handing it in to the teacher, what should she do?
‘A.  Check her woik.
B. Write a letter to a friend.
C.” Copy her answers on another piece of paper.
Now,close your books and make sure your name is on the first

page. We will come to your desk and collect your books.
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SCRIPT - ABSTRACT FORM

Hello, boys and girls. We are going to do sorething
todaynwe think you will enjoy. We have writren some stories
that we will read to you. When we read the stories, we want
you to listen carefully, because we will ask you some qués—
tions about the stories.

We will now give everyone an answer booklet., When you
get your book, do not open it. Print your full name on the
first line and your grade on the second line. If you have
any trouble, raise ycur hand and we will help you. (Pause
15 sec.) OK, open your books to page-ome, We wiill do the
first one together as an example.

Read the étory on this page to yourseif. After you
have read the story, look for the row of boxes under the
storv. There are three boxes under the story., Heaa the
story and the three choices. Then put a big X in the box
that tells the correct aniwer to the question.

Two girls both want to play with the same doll. Ong
girl is pulling the doll's legs and the other girl is pulling
the doll Hy”thé”arms. What might hapﬁen if the two girls
keep pulling the doll?

A. They will take turns playing with it,

B. One of the girls will win.

s
~

C. The doll may rip.



Mark the right answer io the question with an X. Make
your X.fill the whole boxi Make sure the lines are dark
enough to see. (Pause 7 sec). This time I'm going to tell
you the right answer. C is the right answer. If the girls
keep pulling on the doll, the doll may rip. B

Now 1 want you tc try some On your Own, I;Qill not
tell you the answers each time. Read each story, read the
answers in the boxes below each story, and mark the right
answar in your booklet by putting a big X in the right box.

Now turn to Page 2.

A young boy is standing near an empty doghouse. He
looks worried. He is looking at his dog's bfoken rope that
is attached to a stake close by. The dog is‘hiaing behind
a garbage can. The boy does not see the dog. What is the
problem here?

A. The boy's dog is lost.

B. The boy broke the dog's rope.

C. The boy thinks his dog has run away.

{Pause 7 sec.)

A ycung boy is standing in front of a tent. He looks
scared. A large becar is coming toward the tent through
the bushes. The boy has been fishing and his fishing pole
is leaning sgainst the side of the tent. A coffee pot is on
a‘grill and two fish are lying beside it., A cloud hides the

sun. What is the main problem here?
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A. The boy sees something that frightens him.

B. The boy is afraid it will rain.

C. The boy is afraid his tent will fall down.

(Pause 7 sec) Now turn to page 3?

Two boys are sitting on a bench in a corner of their
classroom. A third boy is standing near the bench. All
thgpé boys are laughi?g. A fourth boy is leaving the room.
He is crying. The teacher lookS angry. Four books are in
8 pile on the floor near the laughing boys. Which question
would be the best one for you to ask if you wanted to find
oui what the problem 1is?

A. Were the 3 boys mean to the small boy?

B. Are the bocks interesting?

C. Can they get a drink?

(Pause 7 sec)

A small boy and a barking dog are watching two big boys.
The two big boys ére pulling a tiny tree. A girl;is running
towards the boys from a house close by. Which questioﬁ would
‘be the best one for you o ask if you wanted to find out what
was happening?

A. Why 3s the house so large?

B. Why is -the girl running towards the boys?

C. Is the gmall boy her brother?

(Pause 5 sec) Now turn to page 4.
Read the story at the top of ihis page and answer the two

questions about it.
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The sun is shining, but the roads are icy. A boy sees
a black car go through a stop sign and hit the side of a
white car. Wry did the accident happen?

A. The black car slid on ice.

B. The white car was going too fast.

C. The sun was too bright.

(Pause 5 sec)
Here is another question abou? the car crash.
Why didn't the black car stop at the stop sign?
A. The sun blinded the driver of the black car.
—

B. The stop sign was too small to see.

C. The black car was driving too fast to stop.
(Pause 5 sec) Go on to page 5.

Five children are sitting around a table. The teachszr
is standing in front of them. She has asked them to prepare
a report about an Indian named Geronom¢. Now she will
answer any questions the children have. What should you aék
if you had to do this report?

A. Will we still get recess after the report?

B. Did Geronimé kill General Custer?

C. How long should the report be?

(Pause 5 sec) Now turn to page 6.

A party is being planned by four children. They are
seated around a’?ZEI; in front of a blackboard. There are
three words written on the blackboard: 1. money, 2. per-
mission, and 3., date. The children m#st have this informa-

tion before the party plans are complete. They talk about it
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for awhile. Then they decide that they have $17.50 to spend

and are considering October 2% as the date for the party.

Do the chil&ren have information to complete their plans?
A, Yes

B. No

€. Don't know
(Pause 5 sec)

A boy wished to build a model airplane. In order to do
this, he needs a razcr blade, a ruler, blue and yellow paint
and some glue. He has a razor blade, 8 ruler, and some
glue. Does the boy have everything he needs?

A. Yes

B. No

C. Don't know
(Pause 5 sec) Turn to page 7.

Read the story at the top of the page and answer the “
three questions about the story.

Two boys and a barking dog arc,in a room. One Boy is
carrying a stack of books from one side of the room to put
into a bockcase on the other side of the room. Thére are
three shelves in the bookcase, but nc cne shelf is high
encugh for all the books. The bookcase is almost as high
as the ceiling. There is a box An the floor in the middie
of the room. The second boy is reading at a table in a
corner close by. What should the boy think about before he
gets to the bookcase? Pick the most important from these

three,
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A. How m;ny bocoks are on the shelves?

B. Who put the bookcase where it is?

C. VWhere will he set the books when 1e gets to the

shelf? ‘
(PéﬁQe 5 sec) Here is anothef question about the boy and
the books.

Which of the following should the boy carrying the
books do while he is making room for the books in the
boakcase?“\\\_////

A. Ask the boy who is.sitting in the corner to help.

B, Pﬁt the books in the box.
C. Place the books on top of the bookshelf.
(Pause S sec) Go on to page 8.
Here is question number three about the boy and the books.

Whet should the boy carrying the books do first I{f he
had a choice of these three?

A. Set the books on the table.

B. Push the table over by the shelf.

C. Kick the box out of the way,

(Pause 5 sec) Now turn to page 9.
The stories on this page are about a boy who wants to build
¢ play town in his.baseﬁent. Read each story .and mark an
X on the right answer to the question.
A young boy is sitting in his basement alone. He wants

tc build a play town which has & jail. A padlock with a

key is on the floor near the boy. Behind him is an empty
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wire bird cage. Near the stairs is & doll house with one
side missing. Which of these three objects could the boy
use for his jail? ‘

A. Doll house, [

B, Padlock with key.

C. Bird Cage.

(Pause 5 sec)
Here is ancther story about the boy and his play town.

The small boy is playing in hi: basement because it is
reining.  Raindrops can be seen through a window near the
basement ceiling. The boy wants to have the sun in his play
town. There is a lemp behind the boy and there is an old
record player with several records near one corner of the
room. What could the boy use for the sun?

A, Window

B. Lamp

C. 0id record
"(Pause 5 sec) Turn to page i0

Two boys and a girl are looking at a ball which had
landed on a roof. They want to play with the bali. What
is the most unusunsl or different way for them to get it?

By unusual we mzan a way that most people will not think of
to solve the problem. ' |

A. They\can esk an older person tc help them.

B. They can use c ladder toc get the bail,

C. Each child can stand on thé shoulders of another

child until thc; are tall enough to reach the ball.

N
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(Pause S sec)

Clothes are dzying on a line. There are more wet
clothes in the wash basket,'but there is ne more line
space., A girl is standing by the basket wondoring what
to do. What is the most unususl or different way for the
girl to dry the clothes from the basket?

A, She car tie the clothes on a pole like a sail on

her wagon and go for & ride while they dry.

B. She can place the clothes over & nearby fence to

dry.

C. She csn have screone help her put up another

~lothes line.
(Pausé 5 sec) Go on to page 11,

Tre chain on one side;of 8 swing is broken into two
pieces. Four children are lcoking at the damage. They
wish to swing. What is the most unususl or different way for
them to do this?

A. They can {ix the 2ld swing by tyirng the two pieces

0f the chain together with a string.

a

B. They can fix the old swing by replacing the broken
chain with 8 new one.
C. They can maske & new swing by tying one cha}n to 1 -
tire. '
{Pause 5 sec) Now turn to page 12.

A girl wants to hang a picture in her room., She has a

hook close to one corner of the picture. What will happen
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when the girl tries to hang her picture en a nail in the wall?
A, The picture will hang crooked.
B. The picture will hang straight.
C. The picture will crack end fall.
{Pause 5 sec) Turn to page 13.
A large jar of white paint and two paint brushes are on
8 table. A giri is holding~s small jar of red paint. What
will,hﬁppen when the girl mixes the paints?
A, She_wlll_gq&\a pink color, :
B. “She will spill all of it. -
C. The paint will dry up". '
(Pause 5 sec) : B N
_ There is a cabinet with three shelves.’ There ars boxes
N ;: and/oth@r things on the shelves. More boxes are to be put
in the cebinet. There 'is very little space on either the
top or botto; shelf., Several heavy ﬁaint'cgns arefon the
middle sheif. This shelf is sagging. Whe- migbt happen
when more boxes are put into the middle she;f of the a;ng‘\*\Q
net?” . ' =z | | .
w
A. -The cabinet might fall over.
B. -The syeif-might break under the load.
C. The boxes might not fit.*. )
(Pauﬁe 5 sec)  Go on to page 13.._ .
- A girl is looking around in her bedroom. The room is
neat, but toys, books, clothes, and recétdg,fill‘§31 the
shelves. She does not want .to have & ﬁgs;y room. What is

the bes< place for4her.tompuf her new things?
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A. Out in the bhe'lway.

B. In boxes undergthe éed,

C. In somebody else's room. -

{Pause 5 sé&). v _ | j{

A full chest of drawers has to be moved upstairs.‘%?ﬁb
boys stand looking at this. What is ghe cdsiest.way for
theh to move it? | |

A. Empty out the dravers.

B, Carry it up just like it is,

C. Carry the drawers up first.

(Pause 5 sec) . Now turn to page 15.

A student is sitting at a low desk. She is having
difficulty writing because the desk-is wobbling: ‘What
should she do? | <

A. Get 8 higher chair.

B. Place a piece of folded papef under 6ne leg.

C. Press down harder with her pencil.

(Pause 5 sec) ? ;

‘A sofa, an armchair, s rug, and a fireplace are in a
1iving room. There is no fire in the fireplace. One of
the windows is broken. A boyfin the room is very ‘cold.

What should he do? T
- A. Put a piece cf cardbo%rd over the window pane.
B. Put,the chair in front of the window.
C. Build a fire in the fireplace.

(Pause 5 sec) Turn to page 16.
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A girl is sitting in a chair at & desk. She has just
finished writing hex énswers for & test, What should the
girl do now? |

A. Check her work: .

B. Writc a letter to a friend.

C. Copy her answers on another pie#e of paper.

Y

(Pause 5 sec).

§

R at







READ TIG STORY O TGS FAGE TO YOURSELP. AFTER TOU HAVE READ THE STORY, 226
mmnﬁ/;{wormummsmr. THERZ ARE THRES BOXES UNDER
THE STORY. "READ THE STORY AHD THE THREE CHQICES. THEX FUT A BIG X IN

THE BOX TWAT TELLS THE CORRECT AMSWER TG THE QUESTION.

Two girls both want to play with the esms doll. Ooe girl is pulling
tho ¢oll's lago. and the cther girl i pulling the doll by the arss. ¥hat
nisht happen L€ ths two girls keep pulling the doll?

MARK T3i5 “TOHT ARSWER TO THE QUESTION WITH AN X. MAKE YOUR X FILL THE WHOLE
BOX. MAKE SURE THE LINES ARE DARK ENOUGH TO SEZE. THIS TIXNE I:K GOIND 10
TELL YOU THE RIGHT AMSHER. C I3 THE RIOHT AKSKER. IF THE GIRLS KEEP FULLIND
ON THE DOLL, THE DOLL !AY RIP.

HOW I ¥ANRT YOU TO TRY SOKE ON YOUR OWM. I WILL KOT TELL YGU THE ANSWERS
EAC: TIMBE. READ EACH STGRY, READ THE AKSHERS IN THE BOXRS EBELOW EACH STORY,
AHD MARK THR RIGHT ANSWIR IH YOUR BOOXIXT BY FUITING A EIG X IN THE RICHT
mx.

KA TURY TO PAGE 2

iy



A young boy i» etanding near an sspty doghouse, Rohohwrriod.zu

He is looking at his dog's droken ropc that is attached to & staks oloas
by. The dog is hiding behind a garbage can. The boys doee not #8s the

dog. Wmat is the problesm here?

A young boy is starding in front of a tent., He looky scared. A
hryburiscomingwurdtheunttmghtbobmhﬁ. The bay bas
bsen fishing and his fishing pols is lesaning agninst the sids of the tent.

- fyc’ozz'oopothonu.grﬂlnxﬂtwomhamly;.ngbesiuit.’Aolondh.i.du
the sun. What is the min protlss hers? |

NOW TURN TO PAGE 3

Puge 2




Two boys are sitting on & bench in a corner of thair classroom. 228
A third boy is standing neer the bench. All three bays are laugndzig,
A fourth bay is leaving the room. He is crying. The toacher looks angry.
Pour books are in a pdla on the floor near the laughing boys. Wnich question

would be the beat one for ycu to 2gk if you wanted to find out what the
Problea 197

Amuboyuncb‘rkinado;mnto!ﬁngembigbql. The two
big boys are pulling a tiny tree. A girl {s running toward the boys from
& houss close ly. Which Question would be tha best ane for you to ask
if you wanted to find out what was rappening? .

TURN TO PAGE 4

Pogs 3
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READ THE STORY AT Tz 7wl OF THIS PACB AND ANSWER THE TWO QUESTIONS ABOUT IT.

The sun 1s ghining, but the rosds are icy. A boy sees a black car
ge through a stop sign and hit the clde of & white ser, Why did the

sccident happen?

HERE IS ANOTHER QUESTION ABOUT THE CAR CRASH.

Why didnit the black car stop at the stop siga?
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Pive ghlldren are sitting around a table. The tucbei- is standing in
front of them. 3She has asked them to prepars & report about an Indian
named Geronizo. lNow she will answer any qusstions the children have. '

Wnhat should you esk if you hed to do this report?

HOW TURK TO PAGE 6.

Pege 5




A party 18 being plennsd by four cmum_. They aro seated around 231
s tabls in froat of a blackboard., There are three words written on the black-
board: 1., money, 2. perwission, and 3. date. The children must |
have thlis informution bafore the party plans are cotplete. They talk
about 1t for awhile. Then they dacide that thsy have §7.0 to spend
and are oconsidering Octcber 29 ss the date for the party. Do the children

have encugh information to complete their plans?

A boy wighes to build a model airplans. In order to do this, he needs
num»bhde,sruhr,mcwdnnowpunt,mdmglm. He has & resor
bizde, a ruler, and soms Jlus. Dces the boy have everything hs needs?

v

TURK TO PACE 7

Pege 6



READ THE STORY AT THE TOP OF THE PAGE AND ANSWER THE THREE QUESTIONS ABOUT 23
msm.' ' |

~ Two boys and a barking dog are in a room., Oms toys is carrying s
etack of booka {from ons side of the rooz Lo put into a bookosss on the
other side of the room. There ars thres shelves in the booksass, but no \
one sholf is high enough for all the books. The bookcase is almoet as }
high as the ceiling. ﬂmhammthrinthcmmormm.
The secord boy is reading &t & tabls in a corner close by. Wtoboaldtho-
mzmm.mu:qmmmﬁozmbookma nokm-m‘_puporum*l'
from these three,

A B

HERE 1S ANO\HER QUESTION ABOUT THE BOY AND THE BOCKS,

¥hich of the fellordng should the boy oarrying ths books 4o whils
h is miking roos for the books in the bookcase?

o BAGE 7 GO OK TO PAGE 8
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HERE 18 QUESTION WAMBER THREE ABOUT THE BOY AKD THE BOOKS,

Wat should the boy carrying the books do first if he had a choice
of these three?

RO¥ TURM TO PAGE 9

Pogo 8




THE STORIES O THIS PAGRE ARL ABCUT A BOY ¥HO WAKTS TO BULLD A FIAY T0WM 234
IN HIS BASEMENT., READ EACH STORY AND MARK AN X OR THE RIGHT ANSWER 70 THE
QUESTION.

A young oy is sitting in hiec bagemant slons. He wanta to build
& play town which has & jeil. Amlook-dthcmicanth-tloorw;r
the boy. Bohind him is an ompty wire bird cage. MNear the stairs is a

doll house with one side missing. Which of trese three objects could the
boy use for hie jeil?

HERE 1S ANOTHER STORY ABGUT THE ECY AND HIS PLAY TOWX.

The smull boy {e playing in hie basemsnt bscsuse it i,l‘minhu.
Raindrops can bs sesn through & window near the bassment c&iling, The
boy wants to have the sun in his play towm. There is a lazp behind the
boyandt.h:nhnnoldnoordphmtdthnvﬁmlrmrdnwomeomr
of the room. What oould ths boy use for the cua?




Two boye and a girl are looking &t e ball which has landed on a roof. 235
They ant %o play wdth the ball, m:umomtummmlqrmrcmut«w,
for them to got it? By unusual vo man ¢ way that most people will nos
chink of to solve ths problem.

¢
EACH CHILD CAN STAND
] 03 THE SHOULDERS OF
| ANOTHER CHILD UNTIL
| ny ARE TALL mROUCH TO

A

THEY CAN ASX
AR OLDER PERSON

T0 HELF THEM.

_ Clothes ere drying co a line. There ars mors wet clothss in the
wash bagkst, but there is no more line space. A girl is standing by
 ths hasiet wondering what to do. Whet is the most umsuel or different

wy for the girl to &y the clothss from the bagkst?

~

A c

SHE CA¥ TIE THE

SHE CAN.HAVE SOMEONE
HELP HER PUT UP

| cLomims on 4 PoLE. LIKE
| % sazL o 1 waoox
AKD 00 POR A RINE
WHILE THEY DRY.

ABOTHER CLOTHES LIKE.

GO ON TO PAGE 11

Pegs 10
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Momhmmudootas\dmumnmotwmc. Four

children are looid.nsat the damage.

mmwmwwtmtmwdot&n?

N
| TiEY cAR rx THE

§ OLD SMIO BY TXNIG THE
‘ mmmc&un

B :
| THEY CAM FIX THE OID - |
SUEIO BY REPLACING T

- BROKEN CHATN WITH A

o o,

Fugze 11

‘muuuht.ooﬁng mzummr.

\..

-

MOW TURN 70 PAGE 12
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i

' A girl wvants to Mag & picturs in her yrooa, She has put & hook close .,
. to one cormar of the picture. Mui wd)l hepnen when ths girl Lrdas Lo
mmm&mmsmumﬂ? : !

wﬁﬁ'
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Ampmdmmmmmmmncm
A girl is bolding & small Jar of red padni, Wt xill happar sbhen the
girl wixss the paintet

There 45 & cakinet with three eheives. There are bouss and other things
onth-nholvia. Yors Doxes are to be put in the cakinet, Thars iz very

little spass cn either the top or bottom shelf. Soveral hoavy paint osns are

on the middle shelf. Tids shelf is sagging. e wight happen when more
boxes are put into the middle sielf of the eabdnst}

g
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A ginrl ulnold.ngmmdmhcr bedroon. The room is neat, but wn,‘

books, clothes, and records fill all the shelves. She does not went f_A
have & \wssy rochk. What is tho best plq.oo for her to put new things?

A full chest of drevers has to be moved airs, Twoboynat&m‘l'

locdking at \‘.m.; Hhat :Ls thii*%:iin% >y rm- them to move it?

» N\
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', )
‘a

A studeni is oitting at a low desk. She is having difficulty writing
because the desk is wobbling. Wt should she do? |

A

GEr A HIQIER CHAIR,

Asotu,anulﬁm;r,e.ru‘,mdu‘tmphoem\insnmm
T&numrmmtm"ﬁuphu. Ons of thavindovtl\il broksn. A boy
in the room 1s very cold, Wmat should hs do? |

TURN TO PACE 16

Page 15
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A giri 1s sitting in & chair at & desk. Shs has just finished

writing ber answers f{or & tast. Wat ebould the girl do neen?




